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Eighteen of these mortars were emplaced in distant valleys, hidden from the view of the Russian Forts. Aiming was directed by observers stationed on 203-Meter Hill, who telephoned the effect of each shot. The shells 

passed high over the hills seen in the background, and fell, literally, like a thunderbolt out of the sky, upon the doomed fortress and fleet. 



Flioto. by Richard Barry, Special 
Correspondent at Port Arthur. 



Loading One of the 11 -Inch Mortars that Wrecked the Fortifications and Sank the Russian Fleet. 

THE BOMBARDMENT OF PORT ARTHUR.- [See page 24.] Photo, copyrighted 1905 by Munn & Co. 
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LESSONS OF THE JAPANESE WAR. 

The capture of Port Arthur marks the tragic close 
of the first stage of the Russo-Japanese war; for al- 
though, as we pointed out in these columns a few 
weeks ago, the destruction of the Port Arthur fleet was 
the primary object of the investment, the capture of 
the fortress itself will be looked upon by the world at 
large as being, thus far, the most signal success of the 
war. It is superfluous to speak in praise of the hero- 
ism displayed by all ranks of the besiegers and the 
besieged. The story of the siege, as it appeared in 
the daily press, speaks for itself. In the display of 
desperate courage the siege of Port Arthur may have 
been equaled in some notable sieges of history, but 
it is certain that it has never been surpassed. Port 
Arthur bore the reputation of being one of the most 
impregnable of fortresses. The topography of the sur- 
rounding country was admirably adapted for defensive 
works, and its fortifications were constructed accord- 
ing to the latest theories of military engineering. It 
was defended by intelligent officers and disciplined 
and hardy troops, yet its fall has taken place within 
five months from the time it was closely invested, or 
in three to four months shorter time than it took 
the allied armies of England and France to reduce 
Sevastopol. Evidently the fortifications cannot be 
built that must not give way ultimately to sapping and 
mining. If the invading force has a sufficient reserve 
of men to make good the losses, it is only a question 
of time when zigzag trenches will be carried up suf- 
ficiently close to the walls of the fortification to en- 
able the tunnels to be driven and the high-explosive 
mines.Jaid that will blow the most massive parapets 
to pieces, and leave the fort open to be taken by storm. 
It is the trench- and the mine that brought about the 
fall of Port Arthur. Another lesson of the siege is 
that in planning harbor . fortifications too much at- 
tention cannot be given to laying out adequate de- 
fenses on the land side. It. cannot be denied that many 
of the seacoast fortifications of the United States, un- 
assailable though they be from the sea, are entirely 
open to successful attack by land. 

The Torpedo Boat. — Of the naval lessons of the war, 
surely the most valuable, and certainly the most sur- 
prising, is the comparative inefficiency of the torpedo 
boat. In not a single case has the torpedo boat been 
able to. send a warship to the bottom. In the first at- 
tack at Port Arthur, although the Russian ships w.ere 
at anchor and totally unprepared, the two battleships 
and the cruiser that were squarely torpedoed remained 
afloat, and were able, next morning, to steam in and 
beach themselves for investigation and repair of the 
damage. The only possible exception was the cruiser 
"Boyarin," and in her case it is possible that it was 
a floating mine and not a .torpedo from a destroyer 
that sank her. It seems to be impossible for a torpedo 
boat to get within range, either by day or by night, of 
a warship that is on the alert; and when she does, the 
chances of making a hit are very remote. In the var- 
ious engagements, torpedoes appeared to have been 
fired by the score without finding the mark (except in 
the night surprise of February 8), a notable case being 
that of the battleship "Czarevitch," which, after being 
terribly crippled by the concentrated fire of four Jap- 
anese battleships, and with her speed cut down to .4 
knots an hour, was subjected to a night attack by the 
Japanese destroyers, and yet seems to have been able to 
heat them off and to make port the next morning 
without being once struck tby a torpedo. By all the 
laws of torpedo-boat warfare, she should have been 
sent to the bottom in short order. On the other hand, 
the destroyers have developed unexpected ability for 
doing duties which were supposed to belong to the 
cruiser of 2,000 to 5,000 tons displacement. They have 
kept the sea, and have done splendid scouting work in 
all weathers. The future destroyer will probably be of 



from 500 to 600 tons displacement, and to her will 
fall, very largely, the picket and scouting duties 
which previously were supposed to be beyond her 
legitimate sphere of work. 

The Battleship. — No less surprising than the burst- 
ing of the torpedo-boat bubble is the remarkable ability 
developed by the battleship and large cruiser to receive 
the blow of the torpedo without being permanently 
crippled. Battleships and even cruisers have been 
torpedoed, and therefore (theoretically) destroyed, only 
to appear in a few weeks' time in the fighting line, 
apparently capable of putting up a stubborn fight of 
many hours' duration. In the sortie of August 10 
there were four Russian battleships and one cruiser, 
that had previously been either torpedoed or struck by 
floating mines. Yet they were able to keep station for 
hours and steam at good speed in spite of a deadly 
hail of 12-inch shells from the Japanese fleet. Even 
more remarkable does the indestructibility of the bat- 
tleship by the torpedo appear, when we remember that 
the repairs to the damaged ships were executed in a 
beleaguered harbor that was subject to the plunging 
shell Are of the enemy. Furthermore, some of the ships 
that stood the hammering of that long afternoon fight 
of August 10 had been mined or torpedoed and repaired 
more than once during the previous few months of the 
siege. 

Surely the most ardent advocate of the torpedo and 
the torpedo boat will now admit that the battleship 
has won out in a fair fight between the two; and prob- 
ably from this time on we shall hear very little talk 
about the abolition of the great fighting ship and the 
substitution of a mosquito fleet of destroyers. Not 
only has the battleship demonstrated its powers of 
successful resistance against what was supposed to 
be the most stupendous destructive engine of modern 
times; but it has proved itself to be, on every possible 
point of comparison, the supreme fighting unit of mod- 
ern naval warfare. In all the operations under Togo, 
the battleship has formed the floating base from which 
the protected cruisers and the various flotillas of tor- 
pedo boats have operated. When the stress of battle 
came, it was the foot-thick armor on waterline. and tur- 
rets that enabled the battleship squadron to stand up 
against the heaviest artillery of the enemy; and it 
was the 12-inch guns'of the battleships that time and 
again drove the Russian fleet into Port Arthur, finally 
holding it there until the siege mortars of the Japanese 
army completed the work of destruction. What armor 
plate and cellular and compartment subdivision have 
done for the defense of the battleship, the heavy-caliber 
gun has accomplished, as its means of attack. More, 
even, than in Napoleon's day is it true that "Provi- 
dence is on the side of the heavy artillery;" and the 
Japanese with their rare military instinct have been the 
first to realize that the victory of the future will lie 
with the ship that carries the biggest guns and the 
best gunners, and that can show the highest speed. 
Modern face-hardened armor has done everything that 
was asked of it. As far as is known at present, no 
gun protected by heavy armor has been put out of 
action by the penetration of that armor; and it will 
probably be revealed when the war is over that the 
"shots below the waterline," to quote the Russian 
dispatches, by which several of their ships were dis- 
abled, were plunging projectiles, which, striking the 
water just before they reached the ship, retained 
sufficient velocity on reaching the hull . below the ar- 
mor belt, to penetrate, the shell of the vessel. If this 
be so, we shall probably see the belt,ar/nor extended a 
foot or two deeper below the waterline. 

The Armored Cruiser. — Another fighting unit that 
has vindicated its design is the armored cruiser. Of 
this type the Japanese navy possessed eight at the 
opening of the war, and they have all been conspicu- 
ously employed in the various operations. They have 
taken part in the bombardments of Port Arthur, and 
in the various naval engagements, two, at least, of 
them taking their place in the first line with the bat- 
tleships, and placing their 8-inch shells with telling 
effect on the Russian ships. The destruction of the 
Vladivostock fleet was accomplished by the armored 
cruiser division under Kammimura. Judging from the 
. frequency with which practically every one of these 
eight ships has been mentioned during the war, they 
seem to have done continuous duty — a fact that speaks 
well for their endurance, particularly when we re- 
member that at one time or another they, have prob- 
ably all come under the fire of the heavy guns both of 
the Russian fortifications and the battleships. 

The Man Behind the Gun. — If asked to name the 
most important lesson of the war, at least on the naval 
side of it, we answer without hesitation that It is the 
supreme importance of an efficient personnel. The of- 
ficers must be absolute masters of the theory and 
practice of their profession, and the men must be sub- 
ject to the most rigid discipline, and possessed of un- 
bounded faith in their officers. The events of the war 
have proved to a demonstration that the Japanese per- 
sonnel is as conspicuous in these qualities as the Rus- 
sian personnel is deficient in them. To this fact first 



and last is to be attributed the unbroken success of 
the one navy, and the unending string of disasters that 
has befallen the other. At the opening of the war 
there was little to choose in fighting efficiency, at 
least on paper, between the two fleets. The navy was. 
composed of some of the very best ships the genius of 
Russian, French, and American shipbuilding yards 
could design and turn out; and its complete annihila- 
tion in the brief period of a few months' time, is due 
to the almost total lack of that technical knowledge 
and those sailorly qualities without the possession' of 
which Russia may as well give up once and for all her 
dream of becoming a great naval power. 



PERFORMANCE OF FRENCH AND AMERICAN 
LOCOMOTIVES COMPARED. 

In view of the statements which appeared in the 
European press a few years ago, to the effect that the 
American-built locomotives imported into Europe had 
proved to be extravagant in consumption of fuel and oil, 
the report of recent tests of locomotive performance on 
French state railroads will be found to be satisfactory, 
and largely contradictory Of these statements. In the 
current issue of the Supplement we publish an article 
from one of our French correspondents, giving the 
gist of the results obtained. ■ The comparison is of 
value, because the conditions under which it was 
made were such as to render the results obtained re- 
liable; although some allowance must be made for 
the fact that the perfect acquaintance of the engineers 
with the French type of locomotives, and their unfa- 
miliarity with the imported American type, must, 
at least in the earlier days of their service, have mili- 
tated somewhat against the latter. The comparison 
was made between two French engines, one of which 
was of the celebrated De Glehn compound type, and 
two American locomotives, one of the simple type, and 
the other the Vauclain four-cylinder compound. The 
coal consumption per horse-power, contrary to the gen- 
erally-accepted opinion, is shown by these tests to be 
about the same for the American as for the foreign 
locomotives, the American compound burning 3.3" 
pounds of coal per horse-power per hour as compared 
with the consumption of 3.24 pounds for the French 
De Glehn engine, and the consumption of the Ameri- 
can simple engine being about the same as that of the 
French simple engine, the respective figures being 4.45 
pounds and 4.40 pounds per horse-power per hour. 
The criticisms of the American locomotives made by 
Mr. Nadal, who had charge of the tests, are that they 
showed a low boiler efficiency; that there was exces- 
sive priming; that the steam is • not utilized so eco- 
nomically in the cylinders; that while the American 
piston valves have certain undoubted advantages, they 
are difficult to keep tight, causing much loss by steam 
leakage; and that in consequence of less careful con- 
struction, the internal resistance of the American loco- 
motive is greater than that of the French type. In a 
thoughtful discussion of these tests, the Railroad Ga- 
zette draws attention to the fact that the French sin- 
gle-expansion engine averaged 575 horse-power, or 85 
per cent of the normal power, which is 675 horse- 
power, while the competing American single-expansion 
engine did the same work, developing 575 horse-power; 
but that this is only about 63 per cent of its normal 
power, and, therefore, it was not working under such 
economic conditions as its competitor. Regarding the 
utilization of the steam in the cylinders, Mr. Nadal is 
of the opinion that the cylinder economy of the Amer- 
ican engines would be as good as that of the French 
engines if, instead of cutting off at 40 to 50 per cent 
of the stroke, they cut off at 20, to 30 per cent, 
which is the French practice. He recognizes the 
fact that the American engine is worked harder, and 
that it is considered in this country that the saving 
of fuel should not be made at the expense of ability 
to haul heavy trains. The American compound de- 
veloped superior drawbar pull at high speed; for while 
the De Glehn compound shows a falling off of nearly 
50 per cent, as the speed rises from 30 to 60 miles an 
hour, the reduction in the Vauclain compound is only 
21% per cent. 



In an apparatus for ascertaining the effect of pres- 
sure on magnetic induction, Mr. F. C. Frisbie uses 
rings of iron placed in a box of iron having walls 2 
inches thick. Resin oil is forced in and pressure ap- 
plied to the inside by a screw plunger, the pressure 
obtainable being 18,000 pounds per square inch. Using 
a steady field it is found that increase of pressure up to 
16,000 pounds per square inch increases the magnetic 
induction by from 0.5 per cent to 3.0 per cent, according 
to the primary field used. But using steady pressure, it 
is found, in general, that for an unannealed specimen, 
increase of field first decreases induction to 1 per cent, 
and then increases it until it becomes about 1 per 
cent total increase. When the specimen is annealed, 
there is the same initial decrease but less pronounced 
subsequent increase. Besides the above results, it is 
found that hydrostatic pressure alters the amount of 
residual magnetism. 
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THE PROPOSED NEW TRADE-MARK IAW. 

BY ARTHUR ?. GREELEY, LATE ASSISTANT COMMISSIONER OF PATENTS. 

Registration of trade marks under the present trade- 
mark law of the United States is of no practical value 
to American owners of trade marks. The law requires 
a registration fee far in excess of that required in 
any European country, and the certificate of registra- 
tion adds nothing to the protection enjoyed by owners 
of trade marks under the common law doctrine of "un- 
fair competition" without registration. Registration 
under the present law is of importance only as a pre- 
requisite to registration in foreign countries, and even 
in this respect the law falls far short of its intended 
purpose. 

The law, instead of providing that all marks which 
would be held by the courts are entitled to protec- 
tion under the common law, makes the Commissioner 
of Patents the sole judge of what shall be registered as 
a trade mark, without appeal from his decision and 
without the possibility of mandamus to compel him to 
register a mark even though it were held by the 
courts to be a valid trade mark. A section of the law 
evidently intended to permit the registration of 
marks for the purpose of enabling their owners to reg- 
ister them abroad and so protect them, is so obscurely 
worded that it is without effect. With the increase of 
our foreign trade in manufactured articles and the 
consequent increase in importance of the protection 
abroad of the trade marks of our manufacturers and 
exporters, the rulings of the Patent Office, instead of 
growing more liberal in the matter of registration, 
have grown more and more technical and arbitrary, 
until it has become impossible for either an American 
or a foreign owner of a trade mark to secure its regis- 
tration in the form in which it is used even if regis- 
tration can be secured at all. As a result, foreign 
owners of trade marks have been deprived of rights to 
which they were entitled under the provisions of 
treaties and conventions solemnly entered into by the 
United States, and American owners of trade marks, 
instead of being aided in their efforts to secure protec- 
tion for their trade marks abroad, have been hampered 
and hindered and even absolutely prevented from se- 
curing such protection and compelled to see their 
Wade marks counterfeited in the foreign markets and 
their trade destroyed without the possibility of re- 
dress. It is no uncommon thing for American manu- 
facturers to find that the trade marks which they 
have made valuable as the distinctive marks of their 
goods have been not only copied and used by foreign 
competitors, but have even been registered abroad and 
thus become the property of such competitors, the 
possibility of this usurpation of their trade marks 
being, it is true, due oftentimes to their own neglect, 
though largely due to the impossibility of securing 
registration under the present law as construed by the 
Patent Office, and the consequent impossibility of se- 
curing registration abroad. 

The rapid development of our foreign trade in man- 
ufactures has awakened American manufacturers to 
the importance of securing relief from the defects of 
the present trade-mark law. The matter of the re- 
vision of the trade-mark law has been before Congress 
for many years and it is gratifying to everyone inter- 
ested in the growth of our foreign trade that at last 
there is an excellent prospect that the relief so long 
sought will not be long delayed. The Committee on 
Patents of the House of Representatives, on December 
19, 1904, reported, with a recommendation that it pass, 
a bill introduced by Mr. Bonynge of that committes 
(H. R. 16,560), which is calculated to make a radical 
change in the present practice of the Patent Office 
in the matter of the registration of trade marks and 
to give, as stated in the Committee's report, "the 
relief which the owners and users of trade marks are 
justly asking at the hands of Congress." 

This bill has been ably drawn after a full consider- 
ation of the defects of the present law, the limitations 
on the power of Congress under the Constitution, and 
the necessities and rights of the owners and users of 
trade marks. The bill is based on the clause of the 
Constitution which gives to Congress the power to 
regulate commerce "with foreign nations and among 
the several States" and is within the lines of the rec- 
ommendation made by Thomas Jefferson to the Second 
Congress respecting the protection of what are now 
known as trade marks. The bill is also within the 
lines of the recommendations made by the Commis- 
sion to revise the patent and trade-mark laws, ap- 
pointed under the act of June 4, 1898, and embodies 
many of the provisions of the proposed trade-mark 
bill recommended by me as a member of that Com- 
mission, as well as some of the provisions of the bill 
recommended by the other members of the Commis- 
sion. The bill in its present form has the approval 
and support of the American Bar Association, the 
National Association of Manufacturers, the Patent 
Law Association of Washington, the New York Bar 
Association, and, when its provisions are understood, 
will receive the support, it is believed, of manufactur- 
ers and users of trade marks throughout the country. 



As stated by the Committee on Patents, the main ob- 
jects sought to be accomplished by the bill are: "First, 
to make provision for the registration of trade marks 
used in interstate commerce, as well as those used in 
foreign commerce and in commerce with the Indian 
tribes; second, to provide a procedure which will give 
uniformity to the laws governing the registration of 
trade marks; third, to provide additional penalties 
for the infringement of a registered trade mark; 
fourth, to reduce the fee required on filing an applica- 
tion for the registration of a trade mark; fifth, to 
regulate the procedure for the registration of a trade 
mark governing cases of interfering or conflicting 
claims to the use of trade marks; sixth, to make our 
statutes conform to treaty stipulations entered into 
between the United States and certain other govern- 
ments." 

■Stated more in detail, the bill provides for the 
following advantages to owners of trade marks not 
enjoyed under the present trade-mark law: 

The registration fee is reduced from $25 to $10. 
Marks used in interstate commerce are registrable, 
thus permitting the owner of a trade mark to secure 
registration here before using his mark in foreign 
trade, and, having secured registration here, to pro- 
tect the mark by registration abroad, before actually 
sending his goods bearing the mark to the foreign 
markets. This will prove to he of very great advan- 
tage to our exporting manufacturers. 

All marks which could under the common law be 
regarded as trade marks are registrable and cannot be 
refused registration because of including what may be 
considered non-essential matter. This is of very great 
importance in permitting trade marks to be registered 
in the precise form in which they are used instead of 
in the mutilated form in which they are now permit- 
ted to be registered. 

All marks which have been in actual use for the 
past ten years are registrable, thus providing for 
the protection of marks which even if not strictly 
trade marks at the date of their adoption, have, by 
long-continued use, become the recognized distinctive 
marks of the goods of those who have used them. 

The final decision as to whether or not a mark 
is registrable no longer is to rest with the Commis- 
sioner of Patents, but with the Court of Appeals of 
the District of Columbia, thus insuring stability of the 
practice. 

The registration of trade marks by any other than 
the real owner is carefully guarded against by pro- 
viding for the publication of the applications in ad- 
vance of actual registration, so that the real owner 
may have an opportunity to oppose the registration. 

Foreign owners of trade marks are permitted to reg- 
ister their marks on showing that they are in fact 
the owners by reason of having registered the marks 
in their own countries, and without requiring them 
to show use of their marks in commerce with or with- 
in the United States, thus giving effect to treaty 
agreements. 

By reason of these provisions, it will be possible 
to place on the register practically all trade marks 
in use in the United States, as very few trade marks' 
are used wholly within any State. 

The provisions for the protection of registered trade 
marks are such as to make registration of great 
importance aside from the question of their use in 
foreign trade. Under the provisions of the bill the 
owner of a registered mark has a right of action 
in the United States courts against anyone who uses 
an infringement of it in interstate commerce or in 
foreign commerce, thus reaching, through the United 
States courts, all infringers except those who use the 
infringement in merely local trade. If the infringe- 
ment is proved, not only may the actual damages be 
recovered as at common law, but three times the actual 
damages may be recovered, if, in the opinion of the 
court, the, circumstances warrant such recovery. This 
will probably prove of material Importance in cases 
of willful and persistent infringements. The bill also 
provides that in case infringement is proved the owner 
of the registered mark may compel the infringer to 
deliver up all labels and receptacles bearing the in- 
fringing mark. Another important provision is 
that in case an owner of a registered trade mark se- 
cures an injunction against an infringer in one cir- 
cuit, he can enforce the injunction anywhere in the 
United States without the necessity of bringing a sep- 
arate suit in every circuit into which the infringer 
may shift his business. 

Other features of the bill provide for giving to for- 
eign trade-mark owners all of the rights enjoyed by 
domestic trade-mark owners, thus giving effect to treaty 
agreements. 

The provision for , opposition and cancelation of 
trade marks protect the rightful owners of trade 
marks against the registration of their marks by oth- 
ers so that the bill, when it becomes a law, will 
neither permit protection to be refused to the rightful 
owners of trade marks nor permit any advantage to be 
gained by anyone not actually the owner. There is 



nothing in the bill which interferes with the common 
law rights of owners of trade marks and the passage 
of the bill cannot be detrimental to any rights of the 
public or of owners of trade marks, but, on the con- 
trary, will be of great and lasting benefit, hot only to 
the foreign trade of the United States, but also to 
domestic trade. No effort should be spared to secure 
the early passage of the bill. 



ENGINEERING NOTES. 

The Italian submarine boat "Delfino" is built of 
steel plates 1.2 inches in thickness. She is cigar- 
shaped, her length being 78.4 feet and her beam 9.5 
feet. Her displacement varies, according to the extent 
of her submersion, from 95 to 107 tons. Her engines 
are worked solely by electricity furnished by 300 
accumulators. She has three propellers — one aft for 
movement ahead or astern, and the other two above for 
the work of submersion and emersion. The little tur- 
ret is glazed so that a lookout may be maintained when 
the boat is submerged. Her sole armament consists of 
two torpedo tubes forward. Her oxygen supply is not 
sufficient for officers and crew more than twelve in 
number. 

Sanction is being sought in the next session of the 
British Parliament for the inauguration of a cross- 
Channel railroad ferry between Dover on the English 
and Calais on the French coast. The possibility of such 
a scheme has been raised several times, and on the last 
occasion when the question was brought forward, a 
submersible bridge was projected. This idea, how- 
ever, has been superseded by a more practical proposal 
— the establishment of a system of railroad ferries such 
as are in operation in Denmark, across the Carquinez 
Strait in California, and across Lake Michigan. There 
are several difficulties which present themselves in con- 
nection with the realization of such a project. A strong 
current of from 3 to 3% miles runs between the two 
opposite coasts at this the narrowest part of the Eng- 
lish Channel. There is also a rise and fall in the tide 
varying from 15 feet to 20 feet. The landing stages at 
each terminus of the French and English railroads 
would have to be constructed to allow for this great 
fluctuation, so that the trains might run direct on to the 
ferries at any stage of the tide. 

A new invention which will exercise far-reaching 
results in the manufacture of glass has been devised 
by the English firm of Messrs. Jules Lang & Son. One 
of the greatest difficulties in connection with the glass 
trade, which to a great extent is responsible for the 
expense entailed in manufacture, is in connection 
with the pot in which the constituent materials of 
the glass have to be'placed. Owing to the nature of 
these pots now in vogue, several hours must necessar- 
ily elapse before the glass materials in the crucible 
can be withdrawn from the furnace. By means of this 
new Lang device, however, the waste of time is obvi- 
ated. Owing to an ingenious arrangement of its con- 
struction, an uninterrupted flow of glass may be ob- 
tained, and the manufactured article is equal in clear- 
ness and other respects to the product obtained by 
the present system. Furthermore, the Lang pot can be 
constructed very cheaply, is easily made, and costs very 
little to maintain. The pot has capacity for a ton of 
glass, and is placed in the furnace in such a manner 
that only two openings are necessary, the mouth and 
the arch opening. Without any extra fuel consump- 
tion, three times as much glass can be manufactured 
by this pot as by the older method. Furthermore, the 
product is of a fine or crystal nature, as there are faci- 
lities for preventing air entering the pot while the pour- 
ing of the molten material is in progress. 

A turbine steam yacht containing several new and 
interesting features has been recently constructed for 
Sir George Newnes, M. P., by Messrs. Swan, Hunter 
& Wigham Richardson, of Newcastle-on-Tyne, from 
the designs of Sir William White, formerly naval con- 
structor to the British Admiralty. The experience 
gained by the owner during numerous cruises in vari- 
ous parts of the world has led to the incorporation of 
some novel features in this new vessel, which is of 
1,260 tons. A fundamental idea, in the design is the 
adoption of moderate speed and the utilization of the 
relatively large dimensions in the best possible ac- 
commodation. According to the contract,? the maxi- 
mum speed, is to be fifteen knots, and for this speed 
ample power has "been provided. With regard Jtttfi the 
turbines, it has been stipulated that there 1 'shall, be 
unprecedented economy of coal at cruising , speeds, 
which involves a new departure as compared with 
other turbine-propelled yachts. Very ' large bunker 
capacity has been provided. Although primarily coal is 
to be used, the bunkers have been built so as to "be 
available for oil fuel, for the use of which the cylin- 
drical boilers can be readily adapted. Electric power 
is to be used for nearly all auxiliary purposes — steer- 
ing, cable work, warping, boat hoisting, ventilation, 
and heating. 
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A FOTm-THOtrsAND-DOLLAE WATCH. 

BT PROF. WILLIAM ETZEL, M.A. 

Visitors to the "World's Fair can bear witness to the 
high degree of artistic and scientific workmanship at- 
tained by French watchmakers. Among these latter 
the Arm L. Leroy & Co. deservedly enjoy 
special fame still enhanced by the neat 
miniature watch their representatives at 
Ct. Louis recently presented to Miss A. 
Roosevelt. This same firm has just 
completed a new masterpiece — already 
awarded, unfinished as it was, the grand 
prize at the Paris Exhibition in 1900 — and 
which, though but a watch of 22 lines, can 
advantageously compete with the perhaps 
too famous clock of Strasburg. This watch 
is the achievement of one Mr. Junod who, 
for the past seven years, has been trying to 
satisfy therewith the scientific taste of Count 
A. A. De Carvalho Monteiro, of Lisbon and 
Rio de Janeiro. The watch has two dials 
(see cut), the second of which is protected 
by the case artistically decorated by Mr. 
Burdin, of Paris. The principal or front 
dial, besides the ordinary indications of. the 
hours, minutes, and seconds, shows, on four 
small extra dials, the phases and ages of the 
moon; the days of the month and of the 
week (for 400 years); the year (for one 
century) ; the months, the seasons, the sol- 
stices and the equinoxes; a chronograph in- 
dicating the hours, minutes,- seconds, and 
fractions of seconds for scientific observations; a spring 
development making known the exact moment the 
watch was last wound up; and indications, by a sepa- 
rate hand, of the mean solar time and of the equation 
of time. 

The reverse side (protected by the case) bears a 
thermometer (Centigrade); a hair hygrometer; an 
aneroid barometer with corresponding altimeter for 
heights not exceeding 5,000 meters; 2 dials giving the 
hours of sunrise and sunset at Lisbon; a ratchet sys- 
tem permitting to rectify the setting without opening 
the case; the corresponding hour (and hence the lon- 
gitude) of the different regions of the globe identified 
with 128 different cities; the firmament. 

This latter indication is very interesting. In fact 
three firmaments are represented, viz., those of Paris, 
Lisbon, and Rio de Janeiro (of course but one at a 
time). The stars — tiny golden points — are not thrown 
upon these disks at random. For the firmament of 
Paris the constructor simply had to copy one of the 
numerous French celestial maps at his disposal; but 
for the firmaments of Lisbon (560 stars) and Rio de 
Janeiro (611 stars) he marked tne co-ordinates D. and 
R. A. of each star. All the stars of the first three onag- 
nit»des are represented, together with a great many 
of the fourth, and such stars as present some degree 
of interest, e.- %., the Pleiades, Mira Ceti, 61 Cygni, etc. 
Alcor could not be marked out, notwithstanding the 
interest attached to it, on account of its proximity to 
Z (Mizar) Ursa Maj. The horizon is so disposed that 
in the revolution of the disk, which executes the side- 



real diurnal motion, the different non-circumpolar stars 
rise and set at their respective hours as determined 
astronomically. The quasi-elliptical form given to the 
horizon was calculated after an ingenious method of 
horizontal projection contrived by the constructor. The 




A REMARKABLE WATCH. 

disk representing the firmament of Rio de Janeiro re- 
volves in a sense inverse of the others, it representing 
the austral hemisphere with, of course, the magnifi- 
cent Cross of the South. Naturally the Milky Way is 




likewise traced, and with remarkable exactness. Such 
a marvelous watch could but be a repeater, not only of 
the hours and the quarters, but also of the minutes 
elapsed since the quarters struck. Thus when the 
writer examined the works it was 11.19 A. M. On his 
touching a button, the watch's "rapid lit- 
tle pulse" first beat eleven, then a triple 
chime indicated a quarter past, and finally 
a tiny argentine bell struck four, making 
up 11.19. 

Thus far the scientific description of what 
our readers will certainly agree to call a 
chef d'wuvre. Let us now give a short 
description thereof from an artistic stand- 
point. The case represents, by special order, 
and in beautiful oas relief, the Fates with 
their attributes, and Time, with his scythe 
and his clepsydra. In the center of these fig- 
ures and, as it seems, notwithstanding the 
protestations of the artist, the monogram of 
the purchaser of the watch. Above the sec- 
ond Fate is the Brazilian globe, and beneath 
Time the coat of arms of Portugal. To the 
right — on the rim — is a fleury Roman cross 
and to the left another similar cross. 
Around the rim incasing the front dial are 
the twelve signs of the Zodiac. 

The stem-winder is simply the crown of 
a count, surmounting a helmet, and whose 
enameled top conceals a very neat mariner's 
compass. 
As was mentioned above, this watch has 
taken up all the leisure hours of the constructor for 
the last seven years and has been sold for the really 
not exorbitant sum of 20,000 francs ($4,000). If other 
similar ones were ordered by wealthy amateurs of sci- 
ence and art they would neither require so much time 
nor be unsusceptible of further perfections; for in this 
case, as in all works of man, the first achievement is 
a coup d'essai; and besides, the astronomical and 
meteorological observatory of Besangon is constantly 
taking interest in the chronometric progress of the 
watchmakers of old Vesuntio. 



The Hydrolocomotive and Its Siphon. 



A NOVEL WATER WHEEL. 

BY DR. ALFRED GRADENTVITZ. 

Overshot water wheels were designed long before the 
art of machine construction had reached any degree 
of perfection. But in spite of their simplicity their 
efficiency has been equaled only by a few complicated 
and expensive contrivances, such as Francis turbines, 
Pelton wheels, etc. There are, however, three draw- 
backs in ordinary overshot wheels: First, the impact 
of the water, as it rushes in rapidly, cannot be sus- 
tained and utilized adequately, the inflow tending to 
force the water accumulated in the wheel out. of its 
buckets. (It should be borne in mind also that the 
water jet strikes only the upper edge of the bucket, 
splashing above the wheel.) Second, the wheel is 
filled before beginning its revolution up to only a 
quarter of its entire capacity, as, at the level of the 
axle, the water necessarily falls out of the buckets. 
{Continued on page 22.) 
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THE GROS LIFE-BEIT. 

BT A. FREDERICK COLLINS. 

A new life-saving belt that has been attracting a 
great deal of attention through the severe ordeals 
given it by the various life-saving societies in Prance 
has sufficient merit to demand the consideration of 
the authorities here in the States. 

It is called the Gros life-belt, and is composed of a 
series of four small, flat sacs or pouches, circular in 
shape and connected by a tube inclosed in a gauze 
vest. When the latter is slipped on under the ordi- 
nary vest the belt is brought into a position where two 
of the pouches rest on either side of the .back and the 
other and oppo- 
s i t e pouches 
rest against the 
back over the 
scapulae. 

Inclosed 1 n 
both ends of the 
tube are small 
metallic cylin- 
ders,, each of 
which contains 
a charge of car- 
bide of calcium. 
With the outer 
clothing on, the 
belt is rendered 
quite invisible, 
and can be worn 
by a passenger 
during the en- 
t i r e voyage 
without incon- 
venience and 
without being 
noticed by the 
other passen- 
gers. 

According to 
the experiment at La Rochelle, a man who could not 
swim a stroke, but wearing a Gros life-belt, fell over- 
board and sank. He immediately arose to the surface 
and continued to float head and shoulders out of the 
water and with both arms in the air. The time that 
elapsed from the instant the water touched the car- 
bide until the sacs or pouches were filled with suffi- 
cient gas to keep the man afloat was estimated by 
means of a stop-watch to be two seconds. 

The nature of calcium carbide and the construction 
of the acetylene lamp are so well understood that it is 
not deemed necessary to recite the action that takes 
place when water is added to carbide of calcium. Suf- 
fice it to say that acetylene gas is instantly gener- 
ated. 

The first photograph shows the flimsy nature of the 
vest, which weighs but a few ounces, while the third 
shows how a minute quantity of water attacking the 
carbide has filled the pouches with gas, the outer cov- 
ering of the vest being raised to show the sacs; the 
latter, though very light in weight, are exceedingly 
strong, as the second picture indicates. All the tests 
applied to it by the various representatives of the 
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steamship companies and societies were eminently suc- 
cessful and demonstrated conclusively the wonderful 
possibilities of the Gros belt as a life-saver. 

- — ■ i t i ■ ■ — — 

SNOW CRYSTALS. 

BY DAT ALLEN WILLET. 

There are few . studies as interesting to a lover 
of nature as that pertaining to the formation of 
snow. The deposits of snow as we see them directly 
after a storm, on tree and bush, and on the ground 
itself, frequently present spectacles which are not 
only beautiful, but unique. The material adapts itself 
to so many designs, that it is unnecessary to say that 





1. Life-Belt as Worn Under a Vest. 



2. Life-Belt Inflated. 
THE GROS LIFE-BELT. 



nature frequently plays the part of a sculptor, using 
snow as a human molder utilizes clay. 

If some of the minute particles which compose a 
snow storm are separated from the rest, and exam- 
ined with the aid of a microscope, the work of na- 
ture is shown in even a more remarkable way; for 
although the figures represented by the snow crystals 
are almost numberless in their variety, it can be seen, 
even with the naked eye in some instances, that a 
system is employed in their formation which is liter- 
ally marvelous. To the development of micrography 
is due the credit of preserving on the negative many 
of these images, so that they can be studied at leisure 
without fear of their being destroyed by a change in 
temperature. Prom the collections of such views now 
in existence, much valuable data has been obtained 
regarding the creation of a snow flake, as the different 
designs give an idea of the way in which they are 
formed. 

In examining snow crystals, one remarkable fact 
that strikes the attention of the investigator is the 
repetition of the hexagon in some form. With very 
few exceptions, all of the crystals which have thus 
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far been reproduced through the aid of the camera 
and microscope have either six points or six sides. A 
comparison of the illustrations accompanying this 
article proves the statement, despite the fact that such 
a variety is exhibited in the collection. Taking Pig. 
4 for example, the hexagon shape is almost perfectly 
outlined. In Pig. 5 we And the hexagon, but with the 
corners elongated, although the tracing of the interior 
is a perfect hexagon and most beautifully reproduced. 
Pig. 10 is a further modification, in which it will be 
noted that at the time the crystal was photographed, 
others were apparently being formed at each of the 
six corners. Here is another very artistic combina- 
tion, in which 
can be traced a 
number of these 
figures, if one 
follows closely 
the lines on the 
surface of what 
might be called 
the center piece. 
Another beauti- 
f u 1 design, 
which is a fur- 
ther variation 
of Pig. 4, is that 
of Pig. 1. Here 
the crystal has 
been so divided 
that the cor- 
ners form by 
far the largest 
portions. 

Pigs. 2, 3, and 
8 form an inter- 
esting study of 
the development 
of a crystal. As 
will K- noted, 
the branches 
which project from the center are six in number, but 
in Pigs. 2 and 3 the nucleus of the formation is a hex- 
agon in miniature, that in Pig. 2 being one of the 
most delicately and perfectly outlined of the entire 
series of crystals illustrated. In fact, on it are de- 
picted no less than four clearly defined figures of this 
kind, while directly in the center are six tiny circles, 
also arranged in the same shape. Pig. 3 might be 
called a combination, since apparently it has been 
formed from coming in contact with another. It rep- 
resents a single crystal, however, and is merely a freak 
formation, probably caused by exposure in passing 
through different strata of clouds. 

The series of crystals illustrated are also specially 
interesting, since they bear such a strong resemblance 
to familiar objects. Take the three tiny specimens 
represented by Pig. 7. One might easily believe them 
to be specimens of inlaid work. The end crystals are 
also similar to some styles of collar buttons which 
have recently been manufactured by the jewelers. The 
photographs of some of the others might be taken for 
elaborately ornamented needle work, such as center 
pieces. Pig. 5 is an excellent sample of this work, 




8. Life-Belt Inflated to the Fullest Extent. 




HOW SNOW CEYSTALS APPEAR WHEN SEEN THROUGH A MICROSCOPE. 




THE CURIOUS FORMS ASSUMED SY SNOW CRYSTALS, 
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while Fig. 4 might be mistaken for a lace handker- 
chief, although the outlines are more irregular than 
most of the others. Pigs. 1, 6, and 10, however, form 
designs which the expert in embroidery might select 
for patterns. In Pig. 6 the groundwork of the corners 
is so delicate that it bears a remarkable resemblance 
to fine linen. Probably snow flakes take the form of 
coral more than that of any other substance. Pig. 3 
is an exquisite facsimile of coral branches, although 
it is not considered by experts in meteorology as among 
the most perfectly-formed crystals. Pig. 2 is also 
very similar to the formation referred to. Pig. 8 
might be utilized by the cabinet maker who wishes a 
unique ornament for inlaying the surface of a table 
or other article of furniture. Some of the designs 
pressed upon oilcloth bear a similarity to it. 

The study of snow crystals and the preservation of 
their likenesses by means of the photographic nega- 
tive dates back but comparatively few years, but as 
already stated, much valuable data has been secured 
as to their origin. Probably the finest collection of 
views which has been made is that produced by Mr. 
W. A. Bentley, of Vermont, who has devoted much of 
his time during the last twenty-five years to this sub- 
ject. Fortunately, he is located at a point which is 
exposed in winter to not only northern and western, 
but eastern and southern storms, some of them merely 
local in character, others covering a large area of the 
country. Prom his conclusions and the deductions of 
other students of snow formation, the belief prevails 
that the most perfectly-formed crystals come from 
general storms. Strange to say, many of the finest 
specimens have been secured during so-called bliz- 
zards, when the mercury registered an extremely low 
temperature. The comparatively few triangular shapes 
which have been obtained by the observers were se- 
cured during violent storms of this character. Pig. 10 
is an excellent illustration of the triangular crystal, 
but, as will be noted, it comprises six points in its 
outlines, being quite similar to the modern toy kite, 
although its nucleus is triangular. Northern and 
western storms also produce more perfectly-formed 
crystals than those from the East and South, possibly 
because the temperature as a rule is much colder and 
the air drier, while the eastern or southern storms 
are apt to be accompanied by dampness in the atmos- 
phere. 

The distance of. the snow-producing clouds over the 
earth is also of much importance in the formation of 
the crystals. Those coming from strata of high clouds 
are apparently less changed in their passage to the 
earth than the ones which come from lower strata, 
although exposure to different atmospheres and differ- 
ent forms of cloud from strata where they have origi- 
nated frequently alters the shape materially, and 
sometimes completely changes the original figure. 
When the delicacy of a snow flake itself is considered, 
it seems remarkable that the crystals should retain 
any semblance of their original shape, especially when 
whirled through the air by the force of such a wind 
current as produces a blizzard, for the snow flake itself 
may represent a combination of several crystals. As 
it is, the collection of crystals which are not broken 
or partially destroyed from some other cause, is ex- 
tremely difficult. During an entire winter, not over a 
dozen storms may be of such a character that the crys- 
tals can be secured for illustration and observation. 
Therefore it is probable that many thousands of de- 
signs equally as curious and beautiful have not been 
illustrated as yet by the collectors, in spite of the ex- 
tent of the work which has already been accomplished 
in this line of investigation. 

In securing specimens for study and illustration, it 
is of course necessary to work at a temperature below 
the freezing point, and usually a room is selected in 
which one window is open. The room should be on 
the side of the building exposed to the most frequent 
storms, so that the snow will fall into the open win- 
dow, since the particles must be handled as quickly 
as possible, and then with the utmost delicacy to pre- 
vent injury. One method for placing them under the 
reproducing apparatus is to catch the crystal on a slip 
of dark paper, which forms the background. After 
being placed in position, it is pressed flat against the 
surface by means of a feather. The objective of the 
microscope ranges from % to 2-3 of an inch, while 
the diaphragm is 1-16 of an inch. The length of ex- 
posure in making the photo-micrograph varies, of 
course, according to the quality of the light, but at 
least 40 seconds is required, while it may be necessary 
to make an exposure of 300 seconds. During all the 
operations, however, the photographer must exercise 
the greatest care to prevent any current of warmer air 
from injuring the crystal. The slides should be han- 
dled only with gloves, and even a slight breath may be 
sufficient to so dissolve the formation that its delicate 
lines are blurred or entirely lost. Unless the temper- 
ature of the room is also at a certain degree, it is use- 
less to attempt the reproduction of the specimens, 
while an air current of any kind passing in the direc- 
tion of the apparatus is liable to blow away the crys- 



tal. The difficulty which attends this study is one of 
the reasons why such an apparently small number of 
different shapes of snow formation have been secured. 
The collection of Mr. Bentley is probably the largest 
in the country or in the world, yet it does not aggre- 
gate over a thousand in all. All of the other collec- 
tions are much smaller. 



Motors for Long Island Railroad. 

The Westinghouse Electric and Manufacturing Com- 
pany has begun work on multiple-control electric mo- 
tors for 122 cars to be used on the Long Island Rail- 
road, which the Pennsylvania Railroad will operate by 
electricity. 

The 122 cars are to be equipped with four motors of 
125 horse-power each. These will haul ordinary trains. 
As soon as the first order is installed a second contract 
will be let. 

The motor cars will be used to haul trains through 
the Long Island tunnel, and eventually express trains 
are to be run from Jersey City to Montauk Point. The 
short-run trains are to be equipped with motors first. 

The Pennsylvania Company will equip the whole 
length of the Long Island Railroad with copper wires 
immediately, and the new system will be ready for in- 
stallation in the spring. 



taken into account. Besides the annual cup, prizes of 
$600, $250, and $160 will be awarded to the first three 
cars. These rules have been established on a new 
basis, and it is judged that a distance of 300 miles is 
no longer sufficient to estimate the performances of 
cars which can now make 60 miles an hour on the 
average. The different cities along the course, Brescia, 
Cremona, and Mantua, are also to award prizes for 
the race. 



PACKING FOB STEAM-BOILER MANHOLES. 

A simple method of packing manholes of steam 
boilers is submitted to us by Mr. E. P. Larkin, of Hud- 
son, Mass., as shown by the accompanying illustration. 

He states that it is not generally known among users 
of steam boilers that the best and cheapest packing 
for manhole or handhole is a piece of common lead 
pipe. For a manhole take % or % inch, bend it around 
the plate, and cut the ends square and solder together, 
so as to leave no bunch. With a nail or other tool 
make two or three small holes on outside, to let out 
the air when the pipe compresses, and a packing is 
provided that can be used over and over again. A pack- 




SIMFLE MANHOLE PACKING. 

ing of this kind has been used for fifteen years, and it 
is found that one lasts from three to five years at an 
outlay of about 35 or 40 cents. When used up they 
are worth half price for old lead. 

A handhole packing used in this way requires a 
%-inch pipe. 



AN ANNUAL ITALIAN AUTOMOBILE CUP RACE. 
Automobile matters in Italy are to be greatly stimu- 
lated by the efforts of Sig. Vincenzo Florio, who has 
recently offered a very handsome cup, to be competed 
for in the annual races at Brescia. Sig. Florio is one 
of the leading spirits in automobile affairs, and he 
proposes to make the Brescia week one of the great 
events of the year. To attain this result he engaged 
in an active campaign, and there is no doubt that 
next year the Brescia circuit will rival the Gordon 
Bennett Cup in interest. The leading event on the 
programme will now be the Florio Cup. The circuit 
already had two prizes, the Italian Cup and the one 
offered by Princess Letitia. In the new programme 
these latter will not be merged with the Florio Cup, 
but will be competed for at the same time upon differ- 
ent distances in the circuit. The principal cup race 
will be run over a distance of about 600 miles, or 
about five times around the circuit. The other cups 
will be raced for over the intermediate distances. 
As will be noticed- in the following regulations, the 
Florio Cup will be competed for annually during a 
period of seven years, from 1905 to 1912. After it 
has been won the seventh time it will become the 
property of the constructor whose car has won it the 
greatest number of times. In case of an equality of 
points, an extra race will be run. Each year the cup 
will remain with the corresponding automobile club. 
This regulation differs considerably from the ordinary, 
as will be noticed, and besides, a smaller cup, a reduc- 
tion of the large one, will be given as actual property 
each year to the person entering the car. But in the 
final classification, the constructor alone is to bo 



A NOVEL WATER WHEEL. 

(Continued from page 20.) 
Third, the wheel during its revolution loses too early 
the weight of the water accumulated. Prof. Prank 
Kirchbach, of Munich, Germany, has tried to obviate 
these three objectionable features in his "hydrovolve," 
thus increasing the efficiency of water wheels and open- 
ing new fields for the utilization of hydraulic power. 

The hydrovolve, as shown in the drawing, has two sets 
of buckets, spaced apart by a narrow channel and so ar- 
ranged that the overflow of the inner set of buckets 
will pour down the channel, filling the outer set of 
buckets. This arrangement results in half of the rim 
being loaded so as to impart to the wheel a high start- 
ing torque. After the wheel has once commenced its 
revolution, the amount of impact water can be so in- 
creased as to fill the buckets nearly up to the outer 
edge, when the surplus water instead of being lost 
always flows inward. The capacity is thus far greater 
than with overshot wheels, where the buckets should 
best be filled only to one-third of their capacity lest 
the water be lost too early. 

The operation of the hydrovolve is as follows: 
First, the live force of the water is projected against 
the curved inner surfaces of the buckets, the water 
being deviated downward, and the detrimental back 
impetus being avoided as in the Pelton wheel. The 
impact obviously decreases as the peripheral speed 
augments. The second action is due to the action of 
gravity, which produces an accelerated motion of the 
buckets, and to the passage of the water through the 
overflow channels. There is further a considerable re- 
action caused by the water leaving the inner bucket 
over the outer buckets. As the water on leaving the 
wheel must have given off the whole of its speed, is- 
suing in a direction diametrically opposite to the in- 
flow, all its capacity of work has been absorbed by the 
wheel. It should be mentioned in this connection that 
with ordinary water wheels and turbines the foaming 
water that issues gives evidence of the amount of en- 
ergy still contained in the outflowing water, while 
with the hydrovolve, the lower water level in front of 
the wheel remains practically quiet. 

Small hydrovolves (50 centimeters in diameter and 
30 centimeters in width) may be connected to the 
water mains so as to serve for driving sewing ma- 
chines, ventilating fans, and the like. In the design of 
the hydrovolve the well-known hydraulic formulse have 
to be used. It is claimed that upward of 90 per cent 
efficiency is derived from the theoretical force as cal- 
culated from the diameter of the wheel (H) and the 
amount of water per second (</), being equal to qH, 
while a further improvement of the efficiency is de- 
rived from the impulse due to the speed of the water 
which is allowed to act fully. 

A novel application of this hydrovolve has been 
made by its inventor in the design of a locomotive 
propelled by the impact of flowing water. The hydro- 
locomotive consists mainly of three parts arranged 
on a truck; first the syphon, which has connectjjfe 
with a water channel that runs alongside the trank; 
second, one or two hydrovolves; and third, the inter- 
mediate gearing, insuring a suitable utilization of the 
available motive force. A small experimental model 
which has been used by Prof. Kirchbach on a circular 
track for making practical measurements is illus- 
trated herewith. This small engine has a weight of 
30 kilogrammes (66 pounds), the ratio of the chains 
and sprocket wheels being so designed that the driv- 
ing wheels have to perform six revolutions while the 
water wheel makes one revolution. The work in start- 
ing is thus 30 kilogrammes X 6 = 180 kilogrammes 
(396 pounds), which is done also on a gradient of 1 
per cent; the engine may also carry a load of 15 kilo- 
grammes. The output of the syphon is in the present 
case 2 kilogrammes (4% pounds) of water per second, 
the total head from the upper level in the channel to 
the lowest point of the hydrovolve being 0.65 meter 
(26 inches). The maximum speed this small engine 
would be susceptible of on a strictly horizontal and 
straight track, would be 24 kilometers per hour, but 
friction and other resistances would have to be ascer- 
tained by experiment. 

One type of syphon used by Prof. Kirchbach com- 
prises two falling tubes, which feed two hydrovolves 
on the locomotive, insuring a steadier action. 

The syphons each contain two openings for forward 
and backward running respectively, which are pro- 
vided with accurately fitting gates. The latter may 
be opened or closed to any desired extent, for starting 
and stopping and for varying the speed of the device. 
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DETERMINING THE MERIDIAN WITHOUT 
INSTRUMENTS. 

BT J. A. MACDONALD. 

One of the simplest methods of determining the 
true meridian, and which calls for no mathematical 
instruments, or knowledge of the celestial sphere, is by 
observing Delta Cassiopeise over the vertical of Po- 
laris. I recently made one of those observations, and 
found its accuracy by taking two other observations 
of Polaris at "hour angle" and at elongation. The 
method is so simple that most surveyors, from its 
very simplicity, ignore the method. This method is 
not at all new. Ellicott used it in 1785 in determining 
the line between Pennsylvania and Ohio. The method 
has often been described, but seldom or never illus- 
trated. I show in the accompanying illustration the 
method, which I used a few days ago, and it speaks 
plainer than words and text can. The dotted 
line from the peepsight, attached to the block 
of wood lying on the kerosene barrel, to the 
pole star Polaris, is continued in the same 
plane to Delta Cassiopeise. When this ray is 
in perfect alignment, as seen at the peep- 
sight, with the plumb line, Polaris, and Delta 
Cassiopeise, Polaris is then within 3m. 42s. 
from the meridian. Watch in hand, the peep- 
sight is then moved westerly, keeping the star 
hid by the plumb line. At the expiration of 
3m. 42s. the star is on the meridian, and the 
observer is looking directly north, as shown 
by the dot and dash line. Zeta Ursa Majoris is 
also in the meridian, approximately at the 
same time as Delta Cassiopeise, but is too high 
up to observe through a peep-sight. One eye, 
however, placed just before the plumb line, 
as shown in the picture, can range Zeta with 
Polaris very well. The dotted line shows the 
visual ray from the eye, going almost vertical- 
ly through Zeta in the constellation of Ursa 
Major, and thence curving onward below the 
Pole to Polaris. Zeta is, however, in alignment with 
Polaris 42 seconds after Delta. The heavy block will 
lie unmoved on the cask till morning, when the meri- 
dian may be laid out by sighting to a stake some 100 
feet to the north, as seen in the picture. 

The northwest corner of a building is the best posi- 
tion, as shown in the drawing. The plumb line may be 
10 or 12 feet long, and some 4 feet from the corner of 
the building. The cask may be set about 5 feet south 
of the plumb line. An ordinary compass sight is the 
best to screw on the scantling, though a piece of tin, 
with a slit, will answer. 

< n>» 

WHY BARRELS ARE BROKEN BY ICE EXPANSION. 

Correspondents who have studied this question have 
found_that suspending a piece or stick of soft wood in 
the center of the cask prevents the breakage of the 
cask when the. water is solidly frozen. It is asserted 
by some that a cask open at one end cannot burst, 
since the upper layer of ice has a free end to expand, 
but a correspondent shows this is not conclusive in 
the set of sketches herewith. 

He states: There is a resistance very soon. A 
barrel of water placed on a flat surface without air 
circulating under it forms ice first at the open top, 
then at sides, last at bottom. This difference contin- 
ues, increasing the thickness at top and angles until 
there is formed an egg-shaped chamber around the 
remaining water. The ice is heaviest at top and thin- 
nest at middle of bottom. As the increas- 
ed pressure caused by expansion of freez- 
ing presses against the barrel, the weak- 
est surrounding wall must give. If the 
bottom with its thin layer of ice is strong- 
er than the top ice, this last will break, 
relieving the pressure (Pig. 4); but fre- 
quently the greater thickness at top re- 
sists at the expense of the bottom. 

A piece of wood two or three feet long, 
suspended with lower end at center of 
barrel, the water under pressure will es- 
cape between it and the surrounding ice to 
top, congealing there in layers, forming 
an elevation several inches high. This 
escaping water prevents the wood from be- 
coming tightly fixed in ice, and the increased pressure 
beneath may cause it to rise several inches through 
the ice, as seen in Pig. 3. 

Pig. 1 shows the first stage of the ice formation. 
Fig. 2 is the second stage, showing the extra thickness 
at the top and the beginning of the ice uplift. 

It is a well-known fact that water begins to expand 
while it is seven degrees above its freezing tempera- 
ture, and the expansion continues as it becomes ice. 
In the change from water to ice the expansion is about 
one-ninth, and this amount of space must be provided 
somewhere. Usually a strong barrel will hold, and 
the ice will give way at the top, but the use of a 
stick of timber no doubt is he'iful in preventing pos- 
sible breakage. 



The Current Supplement. 

The current Supplement, No. 1515, opens with an 
exhaustive article by Mr. Arthur Gulston on "Ice- 
breakers and Their Service." The paper is very fully 
illustrated with photographs of almost every type of 
ice-breaker now in use. Prof. N. Monroe Hopkins pre- 
sents his fourth paper on "Experimental Electrochem- 
istry." The present installment describes some novel 
experiments in electrolytical induction. Mr. William 
Bateson discourses on "Breeding and Heredity." A 
new process of testing lubricating oils is described, 
which depends upon a novel electrical principle. The 
method consists in measuring the internal resistance 
of a column of fluid, at the base of which some parti- 
cles of the oil to be studied are set in motion. The 
greater the internal friction of the oil to be tested, 
the greater will be the effect upon the column. Two 
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HOW THE MERIDIAN CAN BE ASCERTAINED WITHOUT 
ASTRONOMICAL INSTRUMENTS. 

of the largest French railway companies have been 
employing American locomotives. M. Daniel Bellet 
presents an interesting account of the results obtained 
with these engines. Mr. Israel C. Russell writes on the 
co-operation of American geographical societies. An- 
other installment of Prof. G. W. Ritchey's interesting 
paper on the making and testing of optical mirrors 
appears. The present installment discusses the test- 
ing and figuring of paraboloidal mirrors, and testing 
and figuring convex hyperparaboloidal mirrors. "The 
Influence of Boric Acid and Borax on Digestion and 
Health" gives a resume of Dr. Wiley's painstaking in- 
vestigations. 



Another Borelly Comet. 

On December 28, Borelly at Marseilles discovered a 
comet which has been observed by Prof. Kreutz at Kiel, 
Cohn at Koenigsberg, Hammond at Washington, Seares 
at Columbian, Mo., Barnard at Yerkes Observatory, 
and Aitken at Lick Observatory. The last-mentioned 
astronomer has computed the following ephemeris 
from observations made on December 31 and Janu- 
ary 1: 



Prof. Waldstein's Proposed Excavation of 
Herculanenm. 

Prof. Charles Waldstein, of Cambridge University, 
England, lectured recently in New York on a plan of 
his to excavate the city of Herculaneum which, to- 
gether with Pompeii, succumbed to Vesuvius. It is 
Prof. Waldstein's plan to have the United States and 
the principal countries of Europe co-operate in un- 
earthing the ancient town. 

The last excavations were undertaken in 1S75. To 
continue work would require a sum of money which 
no single government would care to appropriate. In- 
deed, the task may be said to be a rather difficult en- 
gineering feat, inasmuch as the modern city of Resina 
is built upon the ancient site, and must be preserved 
so far as possible. 

Prof. Waldstein has formulated a plan whereby the 
work is to be supervised by national commit- 
tees in each country, the honorary head of 
each to be the ruler of the particular country. 
An international committee is to be headed by 
the King of Italy, and an international staff 
is to be appointed with whom the Italian 
archaeologists into whose hands the work will 
be intrusted are to consult. 

That the execution of a plan such as Prof. 
Waldstein proposes would mean the acquisi- 
tion of priceless archseological treasures can 
hardly be doubted. Herculaneum, historically 
considered, is a far more interesting city than 
Pompeii. Pompeii was but a provincial town 
inhabited by Romans of the lower class. Her- 
culaneum, on the other hand, was a city of 
villas, and its inhabitants were the elite of 
the empire. More Greek than Roman in its 
artistic atmosphere, the city retained its dis- 
tinctive character up to the time of its de- 
struction and attracted many Greek artists 
and writers. The finds which were made a 
quarter of a century ago during the inter- 
rupted excavations gave promise of still more import- 
ant discoveries. "In one house alone," said Prof. 
Waldstein, "sixty-five copies of one work on Epicu- 
rean philosophy were discovered. . . . May we not 
find in Herculaneum the lost books of Livy, the great 
lost dramatist, and throw new light on the early his- 
tory of Christianity?" 

Herculaneum was more fortunate, from the archse- 
ological standpoint, than Pompeii. Unlike the latter 
city, it was not covered with ashes which destroyed 
everything that was perishable, but was overwhelmed 
to a depth of 80 feet with a kind of soft mud which 
has acted as an excellent preservative of wood, papyri, 
statuary, and other objects. After the eruption of 
Vesuvius many Pompeians returned to their homes 
and hastily removed whatever valuables had escaped 
the eruption. The depth to which Herculaneum was 
buried prevented a similar procedure by its people. 
For that reason the excavation of Herculaneum means 
the revelation of a Roman city exactly as it was left 
in the highest state of its development. 



1905 Jan. 5.5d. 
1905 Jan. 9.5 
1905 Jan. 13.5 
1905 Jan. 17.5 



B. A. 1 h., 23 m. 8b. 
R. A. 1 n.. 28 m. 52s. 
R. A. 1 h„ 34 m. 56b. 
R. A. 1 h., 41 m. 20s. 



Dec. — 4° 12' 
Dec. — 1° 04' 
Dec. + 1° 59' 
Dec. + 4" 50' 



Light 0.94 
Light 0.77 



The electric underground tube railroad of London 
has established a unique achievement in the dispatch 
of thirty-one trains per hour in either direction. This 




EFFECT OF FREEZING WATER IN AN OPEN BARREL. 

is equivalent to one train in less than every two 
minutes, which is additionally remarkable when it is 
remembered that the trains have to be dispatched from 
one platform. When the railroad was first opened a 
service of fifteen trains per hour was established. But 
as the working of the railroad became more familiar 
the service was accelerated until the present service 
has been attained. This service is maintained between 
the hours of 8 &v.A 10 in the morning and from 5 to 7 
in the afternoon to cope with the rush of traffic that is 
set up at those times. It is believed, however, that 
thirty-one trains per hour marks the limit under the 
existing conditions, as the time occupied in switching a 
train from the arrival to the dispatch platforms at the 
termini cannot be accelerated. 



Legal Life of a Railroad Ticket. 

A decision as to the life of a railroad ticket, which 
is attracting considerable attention, has been rendered 
in favor of the Southern Pacific Company by the Civil 
Court of Appeals at San Antonio, Tex. The court has 
decided that a railroad ticket which is not used within 
a reasonable time after issuance, is barred by the 
statute of limitation. The case arose out 
of the sale of a ticket by the Southern Pa- 
cific on April 29, 1885. The ticket was 
for a trip from Houston to San Antonio. 
The man who bought it died without 
using it. Fifteen years later it was sold. 
Late in 1899 it was offered to a Southern 
Pacific conductor. The latter refused to 
accept it and the man refusing to pay his 
fare was ejected. There was nothing ir- 
regular in the ticket or in its purpose and 
transfer. In deciding against the man in 
his damage suit for ejectment, the court 
holds that "it was never contemplated 
that the ticket should be held for nearly 
half of an average lifetime before it was 
presented for the purpose for which it was purchased. 
The ticket held by the appellant could not occupy any 
better position as to the statute of limitation than a 
promissory note payable on demand." — The Railway 
and Engineering Review. 



At New Rochelle, N. Y., on October 8, Henry A. 
Gouge, a well-known sanitary engineer and inventor, 
died, aged 76 years. He was the inventor of one of 
the earliest safety car heaters, the device bearing his 
name, and this was in service on the New York Cen- 
tral Railroad until a short time ago. He was also the 
inventor of a system of ventilating public school houses 
and other public buildings. He was born at Hartford, 
Conn., and had lived at New Rochelle over 25 years. 
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AN INTERESTING POWERFUL STEAM DREDGER FOR 
HARBOR WORK. 

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

The construction of the new docks at Liverpool for 
the accommodation of the transatlantic liners, com- 
bined with the deepening of the navigation channels 
and the existing basins to facilitate the passage of 
heavy-draft vessels, has been attended . with several 
engineering difficulties. One of the most predominant 
problems is the vast amount of dredging that has to 
be carried out, a by no means easy task, in view of 
the fact that the bed of the river is composed of sand- 
stone, rock, and clay. To enable this work to be car- 
ried out expeditiously and effectively, a more powerful 
type of dredger has become necessary, and this has re- 
cently been carried out in the construction of the ves- 
sel "Vulcan" by Messrs. Ferguson Brothers, of Glas- 
gow, which is one of the most powerful of its type 
that has ever been built. 

The "Vulcan," owing to the complex nature of the 
work that has been undertaken, possesses several in- 
teresting features. It is of the center-ladder barge- 
loading type. The boat measures 207 feet in length; 
beam, 42 feet; molded depth, 14 feet; and is fitted with 
triple-expansion engines developing 1,250 I. H. P. and 
propelled by twin screws. 

The vessel has been specially designed for carrying 
out dredging operations of hard material and work- 



the dredging can be carried out at varying speeds ac- 
cording to the nature of the bed in which the appa- 
ratus is at work. The buckets each have a capacity 
for 21 cubic feet of material, and the connecting pins 
for the bucket chain are made of manganese steel. 

The bucket ladder is suspended independently of 
the upper tumbler shaft, which is driven by large dou- 
ble friction spur wheels, and can be adjusted to con- 
vey the necessary power to the buckets according to 
the hardness of the soil in which the dredger is work- 
ing. The bucket ladder is provided with a hoisting 
gear of heavy wire rope and tackle working in upper 
and lower sheave blocks, which are suspended from 
a crosshead fixed on a box framing structure built into 
the fore end of the craft. Strong forged side rods 
connect the lower sheave blocks to the bucket ladder. 
The wire cable is wound on a large grooved drum 
gear driven from a' double-cylinder engine placed un- 
der deck. The gearing between engine and winding 
barrel is of the sun and planet motion type, controlled 
by double friction brakes actuated by a compound lad- 
der lever for holding, heaving, or lowering the load as 
desired, the engine being free to run with or without 
the load. The deck is also provided with a large 
steam derrick, for overhauling the buckets and links 
and other general purposes. 

The control of the vessel is maintained from a 
wheelhouse placed at the highest point of the dredger, 



THE INVESTMENT, SIEGE, AND CAPTURE OF PORT 
ARTHUR. 

BY RICHARD BARRY, SPECIAL CORRESPONDENT AT PORT ARTHUR. 

In all the long history of military exploits, there is 
not one that can compare, in point of difficulties sur- 
mounted, with the reduction of Port Arthur. That this 
fortress should have been taken by assault entitles the 
Japanese operations to rank with the finest work done 
by any army in any age; that it should have been 
taken in five months from the day on which the 
investment was completed (the day on which the 
Russians were driven into their permanent works) 
is an exploit which has never been approached. For, 
mark you, Port Arthur's defenses had been laid out 
on the most approved and up-to-date theories. Na- 
ture, moreover, has cast the topographical features of 
the place on lines that are admirably suited to de- 
fense. The harbor is surrounded by two approximate- 
ly concentric ranges of hills, the crests of which are 
broken by- a series of successive conical elevations. 
The engineers took the suggestion thus offered, and 
ran two concentric lines of fortifications around the 
city, building massive masonry forts on the highest 
summits, and connecting them by continuous defen- 
sive works. The inner line of the forts lay at an av- 
erage distance of one mile from the city, and consti- 
tuted the main line of permanent defense; the outer 
line, at an average distance of a mile and a half from. 




1HE POWERFUL STEAM DREDGER « VULCAN » IN DRYDOCK. 



ing close up against the harbor walls. It Is capable 
Of cutting its own flotation and of dredging in any 
depth from its floating level down to 56 feet, the max- 
imum depth, and at which level it has a dredging ca- 
pacity of 1,000 tons per hour. The bucket ladder is 
carried out in advance of the hull a sufficient distance 
to render it possible to dredge close up against the sea 
walls and piers, when buckets are lowered to a depth 
of 48 feet. 

The vessel is most strongly constructed, and has 
been built under Lloyd's special survey to class 100 
Al. The hull is divided into fourteen watertight com- 
partments. The two sides of the hull, which consti- 
tutes the bow well in the fore part of the vessel where 
the bucket ladder projects, are strongly connected by 
a raised forecastle, built of strong, heavy girder beams 
and bracing plates, carried across the vessel above the 
well. This forecastle is of sufficient height to allow 
of the bucket ladder being raised when desired for 
overhauling the lower tumbler, and to insure the sag 
of the chain of buckets being above the bottom of the 
vessel. The dredged material is discharged on either 
side through shoots, and the lifting and lowering oper- 
ation of the shoots is accomplished by means of an 
independent engine. 

The machinery for carrying out the actual dredging 
operation is of a particularly massive description, so 
that the hardest materials can be dealt with by the 
buckets. There is a two-speed gear provided, so that 



which is at the top of the main gear framing. The 
propelling engines of 1,250 I. H. P. are fitted with 
steam reversing gear, and have auxiliaries of the lat- 
est .design. Steam is generated in two cylindrical 
multitubular boilers. Aft of the bucket ladder are 
compartments for coal storage and feed tanks, for 
which there is- capacity of 100 tons and 50 tons re- 
spectively. The vessel has a speed of 8y 2 knots, which 
is half a knot above the contracted speed. 



The first unit of the central station of the Mond 
Gas Power and Heating Company, at Dudley Port in 
Staffordshire, from which producer gas at a nominal 
price is to be generated and supplied for manufactur- 
ing purposes over an area of 120 square miles, is com- 
pleted. The whole installation comprises four units, 
each consisting of eight producers. Bach producer is 
capable of gasifying one ton of fuel per hour through- 
out the day and night continuously. Steam is raised 
by vertical boilers arranged for burning small coal 
with forced draft, and also by gas. The pipes for 
supplying the gas from the generating station to the 
various industrial centers have been laid, and are 
mostly of the Mephan-Ferguson steel locking type. 
Operations will soon be commenced, and it is antici- 
pated that the scheme will prove of vast utility to the 
manufactories, as the low price at which the gas will 
be supplied will render it cheaper than any other sys- 
tem of generating power. 



Port Arthur. Beyond these again were the semi-per- 
manent defenses. The positions of the various forts 
were chosen in such a relation to each other, that they 
were mutually supporting — that is to say, if any one 
.vere captured by the enemy, it could not be held be- 
cause it was dominated by the fire from the neigh- 
boring forts; and, indeed, it often happened that the 
Japanese seized positions from which they were driven 
in this way. 

In the majority of cases the slope of the hills was 
very steep, and what was even worse for the Japanese, 
smooth and free from cover; so that if an attempt 
were made to rush the works, a charge would have to 
be made over a broad, steep glacis, swept by the 
shrapnel, machine gun, and rifle fire of the defenders. 
Once across the danger zone, the attack was confronted 
by the massive masonry parapets of the fort, over 
which the survivors, cut down to a mere handful, 
would be powerless to force an entrance. 

The defense of Port Arthur, however, did not stop at 
the outer line of fortifications, but extended no less 
than eighteen miles to the northward, to a point 
where the peninsula on which Port Arthur is situated 
narrows to a width of three miles. Here a range of 
conical hills, not unlike some of those at Port Arthur, 
reaches from sea to sea; and these had been ringed 
with intrenchments for troops and masked (or hid- 
den) emplacements for artillery. Between Nanshan 
and Port Arthur th« Russians had built four more 
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Four men were needed to lift the shell aud carry it, to the loading crane. 
Carrying the 11 -inch Shell to the Mortar. 



The powder was kept in a bomb-proof cellar and was carried to the gan in a huge case strapped to a man's back. 

Up With the Powder. 




The swabber departs with his swab, and the chief gunner assists the shell 
to the breech. 



The Shell is Lifted to the Breech by a Crane. 



Protected by an embankment of cement-barrels filled with shale from all but a plunging fire, these 11-inch 
shells lay in the open in rows of one hundred. Each shell weighs 500 pounds. 

An Open Caisson of Shells. 





The mortars, their mounts, and the materials for the concrete emplacements, were all brought to the site of 
the batteries over a narrow-gage road, which was under fire for two months. 

Bringing Up tliB Shell Over the Narrow-Gage Road by Hand. 



Photos, by Richard Barjy, Special 
Correspondent at Port Arthur, 



This picture was taken under fire on October 28 at a distance of 2,000 meters from the Russian batteries and 4,000 
meters from the citadel of Port Arthur. The nearest gun is loaded, trained and elevated, ready for firing. 

A Battery of 11 -Inch Mortars. 

Photos, copyrighted 1905 bv Munn * Co. 



THE BOMBARDMENT OF FORT ARTHUR. 
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lines of intrenchments, reaching from sea to sea, all 
very strong and admirably suited for defense. Now 
it must be borne in mind that all this wonderful net- 
work of fortifications, strong by nature of the ground, 
strong by virtue of the great skill and care with 
which it had been built, was distinguished from all 
other previous defensive works by the fact that in 
this fortress, for the first time, were utilized all those 
terrible agencies of war, which the rapid advance of 
science in the past quarter of a century has rendered 
available. Among these we may mention rapid-fire 
guns, machine guns, smokeless powder, artillery of 
high velocity and great range, high explosive shells, 
the magazine rifle, the telescopic sight giving marvel- 
ous accuracy of Are, the range-finder giving instantan- 
eously the exact distance of the enemy, the search- 
light, the telegraph and the telephone, starlight bombs, 
barbed-wire entanglements, and a dozen other inven- 
tions, all of which were deemed sufficient, when 
applied to such stupendous fortifications as those 
of Port Arthur, to render them absolutely impreg- 
nable. 

The Russians believed them to be so — certainly the 
indomitable' Stoessel did. And well he might; for there 
was no record in history of any race of fighters, at 
least in modern times, that could face such death- 
dealing weapons, and not melt away so swiftly before 
their fury as to be swept away in defeat. 

But a new type of fighter has arisen, as the sequel 
was to tell. 

On February 8 the first blow fell upon Port Arthur 
in that famous night attack by the torpedo boats. On 
February 9 occurred the engagement between the 
remnant of the Russian fleet and the Japanese fleet 
under Admiral Togo, which ended in the Russian re- 
treat into the harbor and the closing of Port Arthur 
by sea. 

On. May 26 the Japanese Second Army, which had 
been landed at Petsewo Bay, attacked the first line of 
defense at Nanshan, eighteen miles north of Port Ar- 
thur, and gave an inkling of the mettle of the Japan- 
ese troops by capturing the position in a frontal at- 
tack. The Japanese pushed on to Port Arthur and 
there followed, in quick succession, a series of bloody 
struggles at the, successive lines of defense in which 
the 'Japanese would not be denied. The fiercest fight 
took; place at the capture of a double height, Kenshan 
and, W.euteughshan, which Stoessel re-attacked vainly 
for three days, losing three times as many men as were 
lost. originally in the attempt to. hold the position. 

On May 29 Dalny was occupied, and became the base 
of the besieging army. A railway runs from Dalny 
for three miles to a junction with the main line from 
the north to Port Arthur. 

On s August 9 to 11 the outlying semi-permanent 
works Taikushan and Shokushan, lying about three 
and-ene-tialf' miles from Port' Arthur, "Were 'taken, "and' 
the Russians driven in" to their permanent positions. 

The army detailed for 
the capture of Port Ar- 
thur was 60,000 strong; 
Stoessel at the date of 
the battle of Nanshan 
probably had 35,000 
men. 

s 

Encouraged by their 
uninterrupted success 
in capturing Russian 
intrenchments by dash- 
ing frontal attack, the 
Japanese, particularly 
after their brilliant suc- 
cess' of August 9 to 
11, believed that they 
could storm the main 
defenses in like man- 
ner. They hurled them- 
selves against the Rus- 
sian right center in a 
furious attack upon the. 
line of forts stretching 
from the railway 
around the easterly side 
of the town to the sea. 
For seven days they 
battled furiously. But 
the wave of conquest 

that had flowed over four lines of defense, broke ut- 
terly against the fifth; and after a continuous strug- 
gle, carried on day and night, beneath sunlight, moon, 
and searchlight, they retired completely baffled, with 
an awful casualty list of 25,000 men. 

On? September 1 the Japanese, finding that they 
could not take Port Arthur by assault, settled.. down 
to reduce it. by an engineering siege. This latter was 
carried on by means of "sapping and mining," sup- 
ported by heavy bombardment, its object being to 
shake the defense by terrific artillery fire, blow up 
the parapets and other defenses by subterranean mines, 
and capture the fortress by fierce assaults delivered 
from concealed trenches close to the fortifications. 
Sapping and mining may be described as a method of 



attack by tunneling. The Japanese found that they 
could not get into the forts by a rush above ground, 
so they determined to burrow in below ground. The 
main attack was directed against the line of forts to 
the east of the city, or the Russian right center. The 
first operation was to cut a deep trench, not less than 
six feet in depth and a dozen or more feet in width, 
roughly parallel with the line of forts, and at a dis- 
tance of about 1,000 yards therefrom. From this trench 
three lines of zigzag trenches were dug in the direc- 
tion of the principal forts of Erlung, Keekwan, and 
Panlung. These trenches were about six feet deep 
(deep enough to hide the sappers from view) and 
eight feet wide (wide enough to allow the troops to 
march to the assault four abreast). The zigzag con- 




Iu the rear a battery of mortars may be seen ; Russian shells are falling 
not two hundred yards away. 

Back for More Powder. 



sisted of an alternate approach and parallel, the for- 
mer extending diagonally toward the fortification, the 
latter parallel with it. The angle of the diagonal ap- 
proaches was always carefully mapped out by the en- 
gineers, and was so laid with reference to the ene- 
my's forts, that it could neither be seen nor reached 
by shell fire. The digging was done chiefly at night, 
and the soil was carried back through the excavated 
trenches in gabions and on stretchers, and dumped 
out of sight of the enemy. As the parallels were ad- 
vanced across the valley or level spaces, they were 
roofed at intervals, with planks covered with soil 
and grass, so that as the Russians looked out toward 
the ravine' in "which the army was supposed to be en- 
camped, there was nothing to indicate that the enemy 




.Map of Port Arthur, Showing Position of Forts and Location 
of the 11-inch Mortar Batteries that Sank the Fleet 
and Brought About Capitulation < 

of the City. 



was cutting a series of covered roadways, right up to 
the base of the forts themselves. Of course in many 
cases the trenches were located, and desperate night 
sorties were made in the endeavor to break up the 
work. But it went remorselessly forward. When 
the foot of the fortified slopes was reached, a second 
, ,.. great parallel,, extending around the. whole, face of the 
fortified eastern front, was cut — this latter for . the 
purpose of assembling the troops for the final dash 
upon the forts. From this parallel the Japanese cut 
tunnels straight through the hills until they found 
themselves immediately below the massive parapets 
of such forts as they wished to reach. Here cross 
tunnels were cut, parallel with the walls and imme- 
diately below them, in which tons of dynamite were 



placed and the wires laid ready for the great explo- 
sion — much of this being done, it must be remembered, 
entirely unknown to the Russians, secure in their 
great fortifications overhead. The work of the sap- 
pers and miners was now complete. 

It must not be supposed that while this slow work 
was being carried on, the garrison at Port Arthur, or 
the city itself, or even the fleet in the harbor, was 
being left in peace, or had any respite from the harass- 
ments of the siege. For as soon as the investment 
was complete, the Japanese erected hidden batteries 
in various carefully-selected positions, until they had 
no less than 300 guns trained against the city. All 
the furious assaults that failed so disastrously were 
preceded by bombardments, the like of which had 
never been witnessed in the history of the world. 
These batteries consisted of regular siege guns of 
from 5 inches to 6 inches caliber, a large number of 
naval guns of 4.7-inch and 6-inch caliber, and the 
regular field ordnance of the three divisions and two 
independent brigades composing the Third Imperial 
Army. 

By far the most formidable pieces used in the bom- 
bardment, however, were the powerful 11-inch mor- 
tars, which were mounted in batteries of from two to 
four in various positions behind the ranges of hills 
which effectually screened the Japanese from Russian 
observation. The pieces are the Japanese latest type 
of coast-defense mortars, such as are used along the 
Straits of Shimoneseki and about the Bay of Yezo. 
They were brought by sea to Dalny, carried by rail- 
road for a distance of fifteen miles to the end of the 
track, and from thence were hauled by hand over 
special tracks laid direct to the emplacements. In 
some cases, indeed, the guns were dragged on rollers 
through the sand, as many as 800 men being required 
to haul a single mortar; for the mortar barrels, with- 
out the carriage, weigh eight tons apiece. This task 
was accomplished under fire, in rainy weather, and . in 
the night, to the accompaniment of bursting shrapnel 
and other discouragements which would have daunted 
a less dauntless race. Even when the selected site of 
the batteries was reached, every one of the eighteen 
mortars had to be placed upon a concrete foundation 
eight feet in depth and eighteen feet in diameter. In 
each case an excavation had to be dug, the concrete 
prepared and rammed into place, the heavy foundation 
plates, traversing racks, and the massive gun carriage, 
weighing much more than the gun itself, erected and 
adjusted, and the whole of the heavy and costly piece 
put together with the greatest nicety. All through the 
long months in which the sappers and miners were 
cutting their trenches, the engineers were putting in 
place these huge mortars, which were not originally 
intended, be it remembered, for such field operations 
as these; but were designed for permanent sea-coast 
fortifications around, the harbors of Japan. 

The mortar itself has a bore of 28 centimeters, or 11 

inches. The shells are 
designed to burst on 
contact. They are 
loaded with high explo- 
sive designed by the 
Japanese Dr. Shimose, 
and corresponding in 
its terrific bursting ef- 
fects to the English lyd- 
dite, the French melin- 
ite, and our own max- 
imite. Each shell 
weighs 500 pounds. Its 
cost is $175, and the 
cost of each discharge, 
including that of the 
impelling power, is 
about $400. During the 
heavy ' bombardments, 
each gun was fired once 
every eight minutes, 
and as the grand bom- 
bardments lasted in 
every case about four 
hours, the cost for these 
mortar batteries alone 
must have been over 
$200,000, and for the 
whole of the batteries, 
including naval guns, machine guns, etc., the cost of 
each bombardment was approximately half a million 
dollars. The 11-inch mortar has a maximum range, 
with a moderate degree of elevation, of seven or eight 
miles; but as none of these batteries were more than 
three miles distant from the point of attack, they 
were., fired at angles of as great as sixty, degrees, the 
huge shells hurtling high into the heavens, passing 
over two ranges of hills, and falling like thunderbolts 
out of the blue sky, vertically upon the devoted city. 
But if the batteries were located behind hills that 
entirely shut out the object of attack from view, how, 
it will be asked, could the guns be aimed with such 
accuracy, to sink, as they did, a whole fleet of warships, 
one by one? It was in this way: For the attack of 




Diagram Showing Method of Attacking Fort by 
Sapping and Mining. Advance is Made by 
Open Trenches to Foot of Slope and 
then by Tunneling. 
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stationary objects such as forts, docks, buildings, ships 
at anchor, etc., the artillery officers were provided 
with a map of the whole area of bombardment, which 
was laid out in squares, each square having its own 
number. The Japanese having, at the close of the 
Chinese war, been in possession of Port Arthur them- 
selves, and having possessed during the past few years 
an excellent bureau of intelligence, knew the exact 
location of every building or object of importance in 
and around the city. Consequently, when the artillery 
officers were directed to attack a building in a certain 
square, or a particular fort, they knew exactly what 
angle of elevation to give their gun, and how far to 
traverse it, so as to cause the shell to fall with mathe- 
matical accuracy upon the particular object to be hit. 

The attack upon the warships, however, was another 
proposition, for they could be, and were, shifted, from 
time to time. To make sure of hitting them, it was 
necessary to have some direct line of vision. The 
Japanese knew that such a line of vision could be ob- 
tained from the top of a hill to (he west of the city 
known as 203-Meter Hill — the Russians knew it, too. 
Hence that awful struggle for possession of this hill, 
which cost so many thousands of lives. The Japanese 
won the position. When they had taken it, they placed 
observers provided with the hyposcope — a telescope that 
enables the observer to observe the surrounding coun- 
try without exposing himself above: the surrounding 
parapet — upon the summit, in suitable positions, and 
held the hill with sufficient force to prevent its being 
retaken. The batteries were then trained at the indi- 
vidual warships, and the effect of the shells was tele- 
phoned from 203-Meter HTU to the various batteries, 
and the errors corrected, according as they were long, 
short, or wide, until the huge shells commenced to 
drop with unerring accuracy down through the decks 
and out through the bottom of the doomed warships. 
The ships tried to escape observation by hiding on the 
outside of the harbor behind the Tiger's Tail hills, and 
in a cove behind Golden Hill; but there was no 
escape, and ultimately every ship of the squadron was 
sunk. 

That was the beginning if the end. The 11-inch bat- 
teries when directed at the forts tore gaping holes in 
the parapets, and according to the testimony of Gen. 
Stoessel, they were simply irresistible. One by one, 
after furious bombardments, the walls of the great 
forts- were blown up by the explosion of the subter- 
ranean mines that had been laid by the sappers and 
miners, and the Japanese massed in readiness for the 
attack in the inner parallels, swept in through the 
wide gaps thus formed, and seized the fortifications, 
from which, a few months before, they had been swept 
back in terrible and crushing defeat. 



Geology and Geography at the American Association 
for the Advancement of Science. 

BY EDMUND OTIS HOVEY. 

Geology and geography together occupied a large 
share of the attention of the members of the Ameri- 
can Association for the Advancement of Science at the 
third Philadelphia meeting of the Association, which 
was held at the University of Pennsylvania, December 
28 to 31, 1904. Section B, Geology and Geography, of 
the Association held its regular meeting on December 
28, the principal feature of which was the address of 
the retiring vice-president, Prof. Israel C. Russell, of 
Michigan University, on "Co-operation Among the 
Geographic Societies of America." An abstract of this 
important paper appears in the current Supplement. 
The officers of the section are, vice-president and chair- 
man, Prof. E. A. Smith, of University, Ala.; secretary, 
E. O. Hovey, of New York city. 

The general programme was introduced by Prof. A. 
P. Brigham, of Colgate University, with a paper on 
"Early Interpretation of the Physiography of New 
York State," in which was outlined in an interesting 
manner the observations made by the early white 
travelers through the Mohawk Valley and westward, 
and the descriptions published by President Timothy 
Dwight, Governor De Witt Clinton, and others. Some 
of these observations were very keen, especially when 
we consider that the whole region was heavily forested 
at that time, and indicate that the idea of the exist- 
ence of an ancient lake (the "Iroquois Water" of re- 
cent writers on the Glacial Geology of New York) is 
not so new as some have supposed. 

In a paper on "The Menace to the Entrance of New 
York Harbor," Prof. Lewis M. Haupt discussed the 
projects which have been and are now being carried 
on by the general government for improving the chan- 
nels of the Lower Bay. The details of this paper will 
be found in the Scientific American of January 7. 

Dr. J. W. Spencer, of Washington, D. C, submitted 
a communication on "The Submarine Great Canon of 
the Hudson River," in which he collated the results 
of soundings which have been made during a period 
of more than a century, but especially those of the last 
forty years. Prof. J. D. Dana first recognized the sub- 
marine channel of the Hudson as evidence of late con- 



tinental elevation. Lindenkohl first perceived the 
canon-like character of the outer portion of the chan- 
nel near the border of the continental shelf, the chan- 
nel suddenly becoming a gorge 2,400 feet deep in the 
submerged plain. Lindenkohl thought that the canon 
was terminated by a bar, but Dr. Spencer has deter- 
mined that no bar exists, and that the canon cuts 
through the edge of the continental bench for about 
eight miles farther. It then widens to a valley, which 
can be readily recognized for an additional 12 miles 
and to a depth of 9,000 feet at a distance of 71 
miles from the head of the submarine channel, near 
Sandy Hook. The canon is double, the upper part 
being four miles wide, while the inner, lower, more 
sinuous portion is less than two miles across. The 
period of great elevation, amounting to about 9,000 
feet, coincides with that of the early Pleistocene. 
Since that time there has been a subsidence to some- 
what below the present level, followed by a re-eleva- 
tion of 250 feet, as seen by the shallow channels of the 
continental shelf. The region is now sinking at the 
rate of two feet a century, and is undergoing other 
and less important changes. 

In a second paper on "The Improbability of Land in 
the Vicinity of the North Pole," Dr. Spencer said in 
part: 

"When Dr. Nansen discovered the deep Polar Ba- 
sin, sharply defined by a continental shelf, 300 to 350 
miles wide, north of Siberia, with this continuing to 
Spitzbergen, situated in its very edge, it was proof 
that no land was to be expected rising out of the basin 
until the continental shelf on the American side 
should be reached. The broad Siberian shelf contin- 
ues even north of Bering Straits, and there are sound- 
ings which suggest the location of its approximate 
border. Alaska encroaches upon this shelf apparently 
to near its border, thus reducing its breadth to prob- 
ably 50 miles. Beyond into Beaufort Sea, the Macken- 
zie River empties by a fjord known to a depth of more 
than 1,140 feet, and another from behind Bank's Land 
of 1,836 feet, not far from its own head far within 
the line of the islands. Among the islands, another 
of the discovered fjords reaches to more than 2,400 
feet. 

All of these features prove that the archipelago 
of high mountains is only a dissected plateau, now 
sunken and with drowned valleys between the island, 
which valleys incise the continental shelf in such man- 
ner as to indicate that the shelf itself cannot extend 
far beyond the outer line of the known islands. A 
sounding about 30 miles north of Grinnell Land, with 
a depth of 432 feet, further suggests that the edge of 
the shelf is being approached, for the outer margin 
of this seems to be limited by a depth of about 300 
feet beneath sea level." Prom these submarine topo- 
graphic features, which are the very best guide, the 
author supposes that no important islands exist be- 
yond the line of the known archipelago, and that the 
deep Polar Basin reaches for 300 to 350 miles from the 
Pole, approaching the American continental shelf 
north of Grinnell Land. 

The formal session of Section B closed with the 
reading of eight papers by title in the absence of 
their authors, and the sessions of the succeeding days 
of the general convention were given over to the Geo- 
logical Society of America. The vice-president and 
chairman for Section E for the next annual meeting 
of the Association is Prof. William' North Rice, of 
Wesleyan University, Middletown, Conn., and the sec- 
retary is Edmund Otis Hovey, of New York city. 
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Prize for Electrical Inventors. 

American inventors have an equal chance with citi- 
zens of other countries at a prize of 6,000 francs, of- 
fered by the "Association des Industriels de Prance 
contre les Accidents du Travail," now organizing to 
hold a congress in June, 1905, with the object of inves- 
tigating apparatus which will insure the greater safety 
of workmen employed on high tension electric con- 
ductors. The prize will go to the inventor for the ap- 
. paratus that will best indicate safely and clearly 
whether an electric conductor is alive or not. It must 
be equally applicable to direct and alternating currents 
of all voltages and must be reliable and incapable of 
doing damage to itself, the operator, or the distribu- 
tion system under any circumstances. But his suc- 
cess will mean a very great boon to those men whose 
work brings them into close proximity to high potential 
electric wires and machinery. Now that a current of 
60,000 volts has become practicable and is much em- 
ployed for long-distance transmission, this enormous 
potential being coupled with large quantities of the 
electric fluid, the danger to the electrician and to work- 
men who must be employed in caring for such a line 
and for the apparatus at its ends has become a very 
serious matter. Danger through carelessness cannot be 
remedied by any apparatus, perhaps, but such a device 
as that proposed by the French congress would give 
timely warning which would save many lives. — Iron 
Age. 
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A Planchette Inquiry. 

To the Editor of the Scientific American: 

If you have readers who are interested in experiment- 
ing with planchette, I wish they would tell me what 
means they have found best to make it impossible that 
the board shall be moved by the fingers of the oper- 
ator, consciously or otherwise. I can accomplish the 
purpose by placing upon it two sheets of paper, one 
of them the transparent sort that is used to protect 
photographs, and the other a paraffined sheet such as 
candy is sometimes done up in. By careful selection 
of the right kinds of paper, I succeed in getting a com- 
bination which renders it impossible for the operator 
to move the planchette; the upper sheet slips on the 
lower. But it is a troublesome and awkward busi- 
ness, and I hope readers can tell me of something 
better, or that possibly you can suggest something. I 
have thought of a ball-bearing device, placing an edge 
round the board, which shall inclose a number of bul- 
lets a trifle larger in diameter than the edge is thick, 
and laying a smooth board on them. Do you think of 
anything better? I suppose the subject must have 
been studied by many people, as nobody can fail to 
perceive the absolute necessity of cutting out the pos- 
sibility of any motion coming from the operator's fin- 
gers. The amazing results that planchette yields with 
certain people, the above precaution being taken, as- 
suredly justify taking the necessary pains to cut off all 
possibility of movement by the operator. G. M. T. 
Albany, N. Y., January 2, 1905. 



Tuberculosis from Milk. 

To the Editor of the Scientific American: 

In the December 24 issue of your valued paper, I 
notice an article, "Bovine and Human Bacilli Found 
to be Distinct," which is certainly interesting, as the 
finding of this German imperial commission, in a way, 
sustains the stand taken by many scientists of Europe; 
but at the same time, we ought not overlook that Koch, 
in his London address, did not maintain that there 
is a difference in species, but merely that the virus 
of human consumption is not identical with the virus 
of bovine perlsucht, and his assertion that these dif- 
ferences between human and bovine tubercle bacilli 
are not bridged by any connecting links, provoked the 
strongest opposition; and observations called forth by 
Koch's assertions have positively demonstrated the 
existence of intermediary stages; and the opinion is 
constantly gaining ground, that bovine tubercle bacilli 
is especially virulent for man, and such an authority 
as Prof, von Behring, in his Cassel lecture, said: "We 
shall surely not go wrong when we assume that with 
a little patience and expert knowledge, we shall be 
able to make these two varieties absolutely similar 
again, even in respect to their virulence." Therefore, 
if we keep in mind the above, the fact that the Ger- 
man imperial commission found in some corpses bo- 
vine bacilli in the glands and human bacilli in all 
other portions of the body — this fact, I say, is signifi- 
cant, and still more significant and important is the 
fact that three of the cases were young children; and 
not only is the surmise permissible, but it is pretty 
sure that they received the bacillus from a diseased 
cow. This cannot be passed off with a casual advice 
of carefulness as to using prescribed measures against 
infection for bovine bacillus. Measures have been 
tried, measures have been made, and no amount of 
measures will ever succeed, and especially in America, 
where about seventy to eighty per cent of our cattle 
are tuberculous or tubercularly affected. Take the 
large herds and perform the usual test, and you will 
be surprised at the number of animals that will react! 
It is simply frightful— if you stop for a minute to 
consider this grave danger, this scourge of humanity! 
Just to think we have tubercular calves, then tubercu- 
lar cows, tubercular milk, and then tubercular chil- 
dren! What are we doing in this blessed country of 
ours to offset this great danger? Nothing whatever! 
The mere killing of an animal here and there has no 
effect whatever; and in this respect Germany is cer- 
tainly far ahead of us, as the government in a few 
parts of the empire has taken up Prof, von Behring's 
method of immunizing against tuberculosis, and the 
same has since (1901) proven a great success. Im- 
munize the cattle here, prevent bovine tuberculosis, 
and you will in time exterminate human tuberculosis. 
I hope you will give these few remarks space in 
your valued paper, as it is a subject worthy of dis- 
cussion in every way, a subject in which we New 
Ydrkers are especially interested, as here in the city 
we come daily in contact with this terrible disease, 
and Prof, von Behring's method ought to be certainly 
taken up here and tried; and to judge by experiences 
in Germany, success is assured. 

Theodore D. Adlebman, M.D. 
New York, December 29, 1904. 
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CYLINDER-COCK FOR COMPOUND LOCOMOTIVES. 

In the accompanying engraving we illustrate an 
improved cylinder-cock adapted especially for use on 
cylinders of compound locomotives, to provide means 
whereby the engineer may open communication be- 
tween the ends of the cylinder and the atmosphere 
upon starting, and which will also prevent any undue 
excess of pressure while running. In the upper fig- 




CYLINDER-COCK FOR COMPOUND LOCOMOTIVES. 

ure of the engraving the high-pressure cylinder is 
shown at the right and the low-pressure cylinder at 
the left. A cylinder-cock is threaded into each end 
of the low-pressure cylinder. The details of the cy- 
linder-cock are shown clearly in the lower figures, 
the one at the left being a side view, and the center 
figure a partial section. The device comprises a casing 
formed with large openings inside and closed at the 
bottom by a plug threaded therein. A valve-seat is 
formed at the upper end of the casing to receive a 
valve. A heavy spring normally keeps this valve seat- 
ed. The valve is formed with a tubular extension, 
which passes through an opening in the plug and ex- 
tends below the bottom of the casing. Near the lower 
end of this extension is a spider, in which is a cen- 
tral opening, which serves as the bearing for the stem 
of a second smaller valve. The latter closes an open- 
ing in_ the larger valve above referred to. The valve 
stem is guided at its upper end by radial extensions 
bearing against the sides of this opening. The smaller 
valve, as shown in the section at the extreme right 
of our engraving, operates within a cage extending up- 
ward from the face of the larger valve. The top of 
this cage is closed by a plug. The smaller valve may 
be opened by means of a rod, which has bearings in 
the bottom extension of the larger valve, and which is 
formed with an inclined face engaging the end of 
the valve stem. 

On account of the lower temperature of the steam in 
the low-pressure cylinder, it is liable to considerable 
condensation previous to exhaust while the locomotive 
is running, and this accumulating is liable to break 
the intermediate head, or that of the low-pressure 
cylinder. But with these cylinder-cocks in use, when 
this accumulation becomes sufficient to create a dan- 
gerous pressure, the larger valve is pressed from its 
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seat, permitting escape of the fluid through the side 
openings in the casing. At the. same time the down- 
ward movement of this valve carries the seat from 
the smaller valve and furnishes an additional opening, 
the escape therefrom being through the spider. When 
the pressure falls below the tension of the spring, 
the larger valve is returned to its seat, thus closing 
both valves. When the engineer in starting desires 
to release the water from the cylinders, it is only 
necessary to move the cylinder-cock rod. The oper- 
ating faces of this rod will then press against the 
lower ends of the valve stems, raising the smaller 
valves in their seats, the larger valve remaining in 
place. ' This opens communication with the atmos- 
phere through the opening in the larger valve and 
through the spider. The invention thus provides a 
compact and effective means both for relieving the 
cylinder of water, through manual operation by the 
engineer, and for performing this operation automatic- 
ally when it accumulates excessively.' Mr. Charles B. 
Alvis, of Las Vegas, New Mexico Ty., is the inventor 
of, the improved cylinder-cock. 



< hi » 



IMPROVED GARMENT HANGER. 

In the accompanying engraving we illustrate an 
improved coat and trousers hanger, which is made ad- 
justable to accurately fit any coat, so as to keep it in 
perfect shape and in the exact position which it will 
assume when upon the wearer. The hanger, it will 
be observed, comprises two wings or shoulder pieces, 
pivoted together. These wings are formed with cir- 
cular extensions, an extension on one wing fitting be- 
tween the two on the other; the outer extension is 
covered with a plate having a central pivot pin pass- 
ing through all the extensions. This plate is pro- 
vided with an arc-shaped slot at one side, through 
which passes a pin secured to the inner extension. The 
pin, which is threaded, is provided with a thumb nut 
adapted to lock the parts in any relative position de- 
sired. Pivoted on a central extension of the circular 
plate is a hook, which is limited in its movements by a 
strap. A bar on which trousers may be hung is sus- 
pended below the main hanger frame by chains at- 
tached to the shoulder pieces. It will be obvious that 
a hanger of this character can be so adjusted that it 
will exactly fit any coat whether having square or 
drooping shoulders, and will also fit the neck of the 
garment in such a manner as to prevent any. alteration 





IMPROVED GARMENT HANGER. 

in shape when the coat is left on the hanger any con- 
siderable length of time. Thus the original shape of 
the coat is effectually preserved — an advantage gained 
which, we believe, has not, been attainable with any 
previous form of coat hanger. The inventor of this 
improved garment hanger, Mr. John A. Carlson, of 
1210 Sterling Place, Brooklyn, N. Y., is a custom cut- 
ter, and his experience with the 
many unsatisfactory garment hang- 
ers on the market led him to pro- 
duce this garment hanger, which 
he believes will fully meet all re- 
quirements. 



NOVEL ATTACHMENT FOR AUTOMOBILES. 



NOVEL ATTACHMENT FOR 
AUTOMOBILES. 

A resident of Canada proposes to 
humor the skittish horse by at- 
taching life-size dummy horses in 
front of automobiles, so that they 
will present the appearance of 
horse-drawn vehicles. Aside from 
its office of deceiving timid and 
high-strung horses, such an attach- 
ment would prevent the fear often 
experienced by the novice, of being 
pitched over the dashboard of his 
automobile. The accompanying il- 
lustration shows how it is pro- 
posed to attach the dummy horse to 
a motor vehicle. The forward part 
of the horse, It will be observed, is 
carried on a roller, mounted on a 
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swivel fork, while the rear is supported by plates at- 
tached to the legs and fitted to the forward axle of the 
vehicle. The body of the horse is made hollow and pro- 
vides ample storage place for fuel, tools, extra tires, and 
any other equipment with which it is desired to provide 
a motor vehicle. Entrance to this tool chest is had 
through a door in the rear, the tail of the figure serv- 
ing as the door handle. In the head of the horse a 
chamber is formed to receive a search light for use 
at night, and colored lenses at each side serve as eyes 
for the creature. In its mouth the animal carries an 
automobile horn. The reins are attached to the lower 
jaw of the figure, and must be normally held taut, per- 
mitting the bulb of the horn to expand and fill with 
air. When, however, the tension on the lines is re-, 
laxed, the jaw, under action of the spring, closes onto 
the bulb, causing the horn to sound. A patent on this 
invention has recently been secured by Mr. Henry 
Hayes, of Fort Thomas, Ontario (Box 620). 



ODDITIES IN INVENTION. 
Revolver Grip. — The accompanying engraving illus- 
trates a useful attachment for revolvers which is 
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REVOLVER GRIP. 

adapted to provide a firm grip on the weapon. Here- 
tofore, to obtain a strong grip on a revolver, it has 
been necessary to design the same with a long sweep 
of the handle, which presents the disadvantages of 
weight and cumbersomeness. The grip here shown 
provides a hold for the entire hand, without adding 
any appreciable amount of weight to the weapon. Its 
use would prevent the very common occurrence of 
having a revolver knocked from the hands of the 
holder, and would preclude the possibility of its 
being wrenched from the hands by superior strength 
at just the very moment when it is most desired for 
defense. The grip is attached to the revolver by 
means of screws, and it may, therefore, be easily re- 
moved at the option of the user. The attachment is 
manufactured by the Iver Johnson's Arms and Cycle 
Works, Pitchburg, Mass. 

Handle Attachment for Kitchen Utensils. — A use- 
ful handle for pots, kettles, and utensils of various 
kinds is illustrated herewith. It is especially adapted 
for use on those receptacles which have to be heated 
and which have a pivoted bail or handle -that hangs 
down in contact with the receptacle while it is being 
Iieated. The handle, when in such position, becomes 
hot very quickly, and it is the object of the inven- 
tion here shown to remedy such undesirable conditions. 
As indicated in the engraving, the improved handle is 
so arranged that it may be secured in any desired po- 
sition. At opposite sides of the utensil pivot plates are 
attached to which the ends of the handle are pivoted. 
These pivot plates are formed with semi-circular slots 
through which screws on the handle extend. By means 
of thumb nuts on these screws, the handle may be 
prevented from turning on its pivots. When the uten- 
sil is being heated the handle may be moved to 
vertical position, and clamped in place by tightening 
the thumb nut. This will prevent excessive heating. 
Furthermore, the handle may be secured at any in- 




HANDLE ATTACHMENT FOR KITCHEN UTENSILS. 

cline desired, as for convenience in pouring out the 
contents of the vessel. If desired, the handle may he 
pivoted to the utensil in the usual manner at one end 
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and the pivot plate with its adjusting means used at 
the other side only. Mr. WUliam Chambers, of 81 
Artisan Avenue, Chicago, 111., is the inventor of this 
handle attachment. 

Trousers Stretcher. — A simple trousers stretcher 
has recently been invented by Mr. David P. Cooper, of 
Struthers, Ohio. This stretcher comprises a pair of 
clamps which are attached securely to the garment 
and are forced apart by an extensible rod. The in- 
vention resides in the novel and effective means for 
locking the extensible rod in an extended position, 
and also in the arrangement of the parts which per- 
mits of folding the stretcher in a small compass. The 

clamps above re- 
ferred to consist of 
flat wooden bars, 
held together by 
bolts which pass 
through slots there- 
in and are secured 
by thumb nuts. The 
extension rod is 
formed of two sec- 
t i o n s which, at 
their outer ends, 
enter sockets in the 
wooden bars. Each 
section at its inner 
extremity is form- 
ed with an eye 
through which the 
body of the other 
section passes. This 
forms a telescopic 
connection of the 
two sections. Ad- 
jacent to the end of 
its inner extremity 
each section is formed with a. loop as illustrated. 
When it is desired to extend and lock, the exten- 
sible rod, the loops are drawn together and one is 
hooked over the other. Owing to the telescopic con- 
nection of the sections of the extensible rod, the' 
stretcher may be folded up into a neat and compact 
parcel not exceeding in length that of the lower clamp 
bars. 

Carpet Stretcher. — An inventor in Chicago has pro- 
duced a carpet stretcher of very original type.. As will 
be seen from the illustration, the stretcher comprises 
a bar provided with a series of projecting pins. The 
bar is attached to a bracket which slides over a rack 
formed with a spike at its forward end. Mounted upon 
a spindle carried by the bracket is a worm adapted to 
engage the teeth of the rack. In operation the spike on 
the rack is forced into the floor and then the bar carry- 





TROUSERS HANGER. 




GARFE1 STRETCHER. 

ing the pins is fed forward by revolving the worm, a 
handle being provided for the purpose. In this manner 
the carpet is stretched, being drawn forward by the 
pins. 

Subaqueous Railway. — A novel amusement device 
has recently been devised by a Yankee inventor. As 
indicated in the illustration, it consists of a boat- 
shaped car adapted to run down a steep track into 
and through a body of water with such speed that the 
shovel nose at the front of a car will throw the water 
clear over the car, without permitting it to come into 
contact with the occupants. To prevent derailment of 
the car, it is provided with double concentric wheels. 
The larger ones travel on the lower rails, and the 
smaller ones on the under side of the guide rails above 
and parallel to the lower rail. The patent from which 
our information is taken gives no data as to the pos- 
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sible speed of the car or the tremendous amount of 
work it will have to perform in lifting the large 
volume of water over itself. 

A Novel Seam Ripper. — A most useful invention for 
a sewing table is a little instrument called the Seam 
Ripper. 

It is a double-edged knife, with one edge jagged to 
do the ripping. A hook is formed 
from the knife handle by which the 
threads can be pulled out by a slight 
turn of the wrist. Instead of using 
four articles to rip with — pin, needle, 
scissors, and knife — this implement 
does the entire work. 

They are a curved needle for pick- 
ing thread, and also for hem-stitching; 
a ripper to follow seams to cut open; 
a jagged knife blade, very sharp, for 
cutting heavier seams; and an ordinary 
knife blade. 

It is the patented invention of a 
western woman, and is very useful as 
a new combined article for this kind 
of work. Ripping seams, in the mak- SEAM RIFFER, 
ing over of old clothes, is a mean and 
irksome task; and while ripping some baby clothes, 
the inventor thought out this idea. Making a rude 
drawing, she gave it to her husband, an expert black- 
smith, who constructed a model of same, having 
sharpened and tempered it. 

Brief Notes Concerning Patents. 

W. B. Cowles, . formerly a lieutenant-commander in 
the United States navy, is the inventor of a system, 
which he calls the "long arm," designed to be in- 
stalled on shipboard. In a moment of peril, all the 
bulkheads and doors of the boat are closed by the 
mere touch of a button on the bridge or in the wheel 
house. Arrangements have been made, it is said, to 
place this device on a number of vessels now being 
built for this government. A somewhat similar appa- 
ratus is being placed on all the boats of one of the 
transatlantic lines, and a demonstration of its opera- 
tion was recently given on one of these craft as she 
lay at the wharf. Instead of a button, this system is 
operated by a handle. As this is moved, all the bulk- 
head doors on board are slowly closed, an alarm hav- 
ing been given first, in order to permit the escape of 
anyone who happened to be standing or working in 
the doorway, and to enable workmen and others who 
might happen to be in the vicinity to get on whichever 
side of the door would best suit their convenience. 

A mercury vapor lamp, somewhat different in its 
general appearance and construction from those which 
have been brought out in this country, is being intro- 
duced in England by Messrs. Rumney & Rum- 
ney, of London. The lamp is the invention of 
Messrs. C. Orme Bastian and A. E. Salisbury, 
and is known as the Bastian mercury lamp. A 
description of the lamp received by an Ameri- 
can firm from its London agent reads as fol- 
lows: In external appearance it resembles the 
Nernst lamp and is about the same size. The 
light-producing part consists of an H-shaped 
glass tube, the lower extremities of which are 
formed into bulbs having platinum wires fused 
through the bottom and projecting inward. The 
tube, which is exhausted of air, contains suffi- 
cient mercury to fill the bulbs and just flood the 
cross-tube, which is slightly curved downward. 
It is held in a horizontally-pivoted frame and 
normally hangs so that the legs are vertical. In 
the metallic cylinder above the globe is a small 
solenoid connected in series with the mercury in the 
tube, the current entering and leaving the latter 
through the platinum wires already mentioned. When 
the switch is closed, the solenoid attracts an iron arma- 
ture which tilts the tube. The consequent inclination of 
the horizontal part of the tube causes the mercury in it 
to divide, and some of it running into the lower leg and 
across the gap thus formed, a short arc is left. The 
arc gradually lengthens, forcing mercury up into the 
vertical tube until a balance of pressure is obtained, 
the arc then being about three inches long and giving 
a vivid light. In order to supply the red rays in which 
all mercury lamps are deficient, the inventors have 
fitted a red glow lamp alongside of the tube, which is 
said to effectually correct the otherwise abnormal color 
of the light. Even without this addition, the light 
from this lamp is said to be quite satisfactory for 

most purposes, the absence 
of the red rays being no- 
ticeable only with the use 
of a spectrum or when 
viewing some red sub- 
stance, when the color ap- 
pears black. The average 
life of the lamp' is said to 
be about 3,000 hours, and 
it is stated that some of 
them have been in contin- 



uous operation for 1,500 hours. It will be noticed that 
there is no complicated starting device, which is part 
of some of the lamps of American origin. 

Elijah Daniel Pulford, of Utica, N. Y., a man who 
had a national reputation as the constructor of elec- 
trical lines and also as a marksman, died at his home 
in Utica, N. Y., on October 15. He worked on some 
of the most important lines in this country, notably 
some of the transcontinental railroad lines of the 
southern part of the country. Latterly he was em- 
ployed by the American Telegraph and Telephone Com- 
pany in the construction of lines through the Middle 
West. In this connection he was the originator of a 
number of important devices used in telegraphy and 
the construction of lines for this purpose. He devel- 
oped a reputation as a live-bird marksman in early 
life, and later entered the field of trap shooting. 

In "Looking Backward," by E'dward Bellamy, issued 
some years ago, the author outlines an apparatus by 
which music of any character to suit the taste of the 
subscriber may be had by the mere pressing of a but- 
ton conveniently located in the library or the parlor 
of a home. This dream is about to be realized, as a 
company to promote such an invention has been re- 
cently organized in Boston, Mass., composed of money- 
ed men of that city, Philadelphia, and Baltimore. This 
company has secured the rights to the invention of 
Thaddeus Cahill, who has been at work on the matter 
for nearly fifteen years and recently demonstrated its 
successful operation at Holyoke, Mass. The list of 
names of those back of the scheme presents a number 
of the strongest financial men of the cities named, and 
it is announced that the first service will soon be estab- 
lished in Boston and afterward extended to other 
cities. One of the officers of the company stated that 
the apparatus had been examined by Lord Kelvin, when 
he paid a visit to this country some time ago, and 
he pronounced it entirely practical. The corporation 
will be known as the Cahill Teleharmonic Company, 
the controlling concern being the New England Elec- 
tric Music Company, which has a capital of $200,000. 
Mr. Cahill, the inventor, is a graduate of Oberlin Col- 
lege. The difficulty in making an instrument to db 
this work has heretofore been found in securing the 
means of accurately registering the great range of 
vibrations indicating the different musical notes, some 
being as low as 16 per second and others as high as 
8,000. It is planned to have six classes of selections 
and the annual cost of the subscription will be from 
$50 upward. The service will become cheaper, it is 
promised, as the number of subscribers increases. The 
promoters think that this device will put the piano 
largely out of business, for the reason that the initial 
outlay of purchasing a piano is unnecessary. 

An interesting paper was read at a recent meeting 
of the Institution of Naval Architects, which may lead 
to a very important improvement in the construction 
of passenger-carrying boats plying the high seas. The 
paper was read by Herr Otto Schlick, who called the 
attention of the body to his proposition to increase the 
period of oscillation of a vessel by means of the gyro- 
scopic action of the flywheel, and at the same time ef- 
fectively lessen the craft's angle of heel. A large fly 
wheel is set up on board the boat, and revolved at a 
great speed, and being held in a suitable framework 
which is somewhat flexible, the wheel and its frame is 
capable of some lateral movement, to enable it to 
counteract the motion of the boat. The paper was illus- 
trated by means of models, the conduct of which was 
pronounced entirely satisfactory by those present, and 
the gathering included a number of the foremost engi- 
neers of England. As soon as any outside influence 
begins to heel the vessel over in a direction at right 
angles with its length, the flywheel frame will incline 
considerably, with the result that moments are pro- 
duced which not only render the oscillations of the 
vessel considerably slower, but also very considerably 
reduce their extent. But these two conditions are 
exactly the ones which alone are calculated to destroy 
the rolling motion caused by the waves. A vessel 
fitted with the appliance would only be subject to in- 
significant rolling motion. The author and inventor 
suggested means for the proper regulation and control 
of the wheel. In the case of a medium-size boat, say 
six thousand metric tons, it was calculated that a fly- 
wheel of 13 feet in diameter, weighing 10 tons, would 
very materially reduce the amount of oscillation. The 
vessel having been inclined about four degrees from 
the upright, will at the next roll reach an angle of 
only about one degree of inclination, and will have 
come almost to rest again at the second roll, while the 
same vessel without the flywheel would probably come 
to a point of rest after six or seven rolls. This is not 
the first effort to make use of the gyroscopic action to 
the same end, for Sir Henry Bessemer spent a great 
deal of money in the attempt to successfully apply it 
to the Bessemer saloon, which was to be established 
on board a steamer, with the view of giving a steady 
chamber, in which attempt Sir Henry failed com- 
pletely. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 

TELEGRAPH KEY. — J. E. Pearson, Motor, 
N. C. In the present patent the invention has 
reference to telegraphic keys. Mr. Pearson's 
more particular object being to produce a key 
which is self-closing — that is to say, a key 
in which the main-line circuit is normally 
closed the instant the operator removes his 
hand from the key-button. 



Of Interest to Farmers. 

PEED-CONTROLLER. — J. P. Wymee, Ou- 
ray, Col. This invention relates to devices for 
controlling the feed of material to such appar- 
atus as elevators, being more especially appli- 
cable to those operating upon fluid or mobile 
substances, such as liquid or somewhat finely 
pulverized material. In such elevators, par- 
ticularly those of the bucket type, a cessation 
of movement is liable to occur, through acci- 
dents to the driving mechanism. When this 
happens, the boot of the elevator fills up and 
resists movements of buckets, and must be 
cleaned before apparatus can be started. To 
prevent this is the inventor's main object. 

TRACTION-TRAIN. — D. Beennan, Jii., 
Ilaverstraw, N. Y. This improvement relates 
to an organism of elements in an engine and 
one or more wagons or vehicles, enabling the 
engine to propel the vehicles in either direction 
and the entire train to be guided as desired. 
The control of the train is perfect, the steering 
being possible either from the end wagon or 
the engine itself and the train being movable 
either forward or backward, respectively, by 
the pushing and pulling actions of the engine. 

FEEDER. — C. W. Thomas, Kent, N. Y. 
This invention relates more particularly to 
feeders for threshing-machines adapted for 
operating upon beans and the like. The 
fee.der will secure a very even rapid feed of 
the beans to the threshing-cylinder and insure 
freedom from stones, which would endanger 
the latter. It will also remove considerable 
waste material as a preliminary to threshing 
and will save any of the previously-separated 
beans without rendering them liable to be 
broken by the action of the cylinder. 

ALARM. — D. B. Coates, Payette, Idaho. 
This invention relates to alarms and is espe- 
cially applicable to that class known as "shep- 
herds' " alarms. The inventor's object is to 
provide an alarm for the use of shepherds 
which shall periodically detonate a charge of 
powder for the purpose of scaring away coyotes 
and other predatory animals and for keeping 
them at a distance for a time after the ex- 
plosion. 

HAY RAKE AND STACKER.— 0. B. Mann, 
Meeteetse, Wyo. The purpose of the invention 
is to provide a contrivance so constructed 
that the rake will gather hay as the machine 
advances, and when a load is obtained the 
rake may be raised, so that its load will not 
trail upon the ground while the machine is 
being drawn to the stack, and further, when 
the-stack is reached, the rake can be elevated, 
held in elevated position, and load discharged. 



Of General Interest. 

GARMENT-HANGER.— Amelia H. Sins- 
heimee, New York, N. Y. The present in- 
vention has for its object the provision of an 
improved hanger more especially designed for 
supporting ladies' waists and like garments in 
such a manner that the collar of the garment 
is properly retained in a position to prevent 
it from losing its shape. It can be cheaply 
manufactured. 

BAIT-HOLDER AND FISH-DECOY.— V. Le 
Beau, New Orleans, La. In this case the ob- 
ject is to provide a transparent holder for 
live bait, such as small flsh, which will serve 
to expose the bait when suspended in a body 
of water and allure large fish, so that they 
may be taken on lines and hooks that are 
baited and lowered in the water near the decoy 
or holder. 

CORK-PULLER.— T. W. Kennedy, Hacken- 
sa'ck, N. J. The invention has reference to 
cork-pullers, the inventor's more particular ob- 
ject being to produce a device of this char- 
acter provided with a box or casing which 
may be used as a handle for the cork-puller. 
Cork-pullers are hardly appropriate to be car- 
ried in the pocket. The substantially T-shaped 
form of most cork-pullers renders them difficult 
and unsatisfactory for carrying on the person. 
These defects are overcome by this apparatus. 

MUSICAL INSTRUMENT.— H. E, HlBSH- 
man, Newark, N. J. The invention relates to 
reed instruments of the mouth-harmonica type, 
and more particularly to musical instruments 
such as shown and described in the Letters 
Patent of the United States formerly granted 
to Mr. Hibshman. The object is to provide an 
instrument arranged to require but compara- 
tively little wind and exertion on the part of 
the operator to properly execute a piece of 
music with the aid of a perforated note-sheet. 

BAG-FASTENER.— S. Bjaenason, Winnipeg, 
Canada. In this patent the inventor has for 
his object the provision of a bag-fastener of 
novel construction which is adapted for the 
quick and reliable closure of the mouth of a 
bag or sack, dispensing with the use of cords 
or the like for such a purpose. 

TELLURIAN. — A. Hosking, Auckland, New 
Zealand. In this invention the purpose of the 



Inventor is the provision of a new and Im- 
proved tellurian which is very simple and dur- 
able in construction, easily manipulated, and 
arranged for demonstrating or illustrating the 
relative motions of the earth and moon around 
the sun. 

CONVEYER-BAND.— F. Abels, Viersen, Ger- 
many.. The improvement relates to that kind 
of conveyer-bands which are formed of metal 
rods arranged one behind the other. Hitherto 
the ends of these rods have been connected by 
chain-links or the like. This way of connect- 
ing the rods has always given reason for ob- 
jection, because squeezing of the conveyers, 
particularly when running over driving-rolls, 
has taken place. This band removes the evil. 

TOY. — M. L. Wicks, Je., Los Angeles, Cal. 
The prominent feature of this article is a 
combined return-ball and cap-snapper or ex- 
ploder. The inventor employs a hollow ball 
of rubber or other light durable material, from 
one side of which a cord projects and at the 
other side of which is arranged a peculiarly- 
constructed cap receptacle and striker, so that 
when the ball is thrown or dropped against 
the ground or other firm surface the cap will 
be exploded. 

STIRRUP-STRAP.— L. P. Wellmann, West 
New York, N. J. One purpose of this inven- 
tion is to so improve upon the construction 
shown and described in former Letters Patent 
for stirrup-straps granted to Mr. Wellmann, 
that said construction is materially simplified, 
and means are provided for the ready attach- 
ment of a stirrup-iron to a stirrup-strap, and 
a quick disengagement of the same parts is 
rendered possible, together with means where- 
by when the stirrup is not in use it may 
be disconnected from the lower portion of 
the strap and connected with and suspended 
from the upper section of said strap close to 
the saddle-skirts. 

LEVELING-ROD.— W. B. Sheopshiee, Pitts- 
burg, Ga. In the present patent the invention 
has reference to leveling-rods, and more par- 
ticularly to those which are extensible. The 
inventor's objects are to provide such a de- 
vice which may be read directly by the ob- 
server at all extensions. In situations where 
there is limited head room — such as in mines, 
sewers, and buildings — the improved rod has 
a great advantage. 

DUST-ARRESTER.— G. A. Sagee, Albany, N. 
Y. The purpose here is to provide a device 
adapted to extract dust and foreign particles 
from the air to be fed to pneumatically-oper- 
ated tools and devices, so that the air upon 
reaching the operative parts of such tools or 
devices will be pure, and consequently will not 
become clogged by foreign matter, as now fre- 
quently happens to such an extent as to render 
the tools or devices inoperative, necessitating 
time and expense in cleaning. 

DISPLAY-CARD HOLDER.— C. C. Goetz, 
Natchez, Miss. The holder is especially adapt- 
ed for use in connection with the selling 
of textile fabrics from bolts or rolls. While 
the device is intended primarily as a holder 
for a display-card, it affords means also for 
supporting a small bolt of the material which 
is to be sold, from which bolt or roll small 
samples of the material may be detached. 

SAP-SPOUT AND COVER.— G. H. Geimm, 
Rutland, Vt. Mr. Grimm's object is to pro- 
vide a sap-spout and cover arranged to insure 
a free flow of the sap from the tree to the 
bucket ; to allow swinging the cover into a 
rest position and locking it against downward 
swinging while examining the contents of the 
bucket or emptying the latter ; to protect the 
contents of the bucket against snow, rain, sleet, 
leaves, etc., and to allow proper ventilation of 
the bucket and to hold the cover against sway- 
ing in the wind. 

EYEGLASS-FASTENING.— F. Michel, New 
York, N. Y. This inventor improves the usual 
arrangement by providing the stud with a 
socket and with oppositely-located walls, be- 
tween which walls the shank of the nose- 
piece and the spring are placed. A fastening- 
pin with a square head is passed through the 
spring and nose-piece shank' into the socket in 
the stud, the square head of the pin lying 
between the two opposingly-located walls on 
the stud and the pin being held in place by a 
key screwed transversely into the stud and en- 
gaged in a peculiarly-formed groove in the 
side of the pin. 

LOCKING DEVICE FOR PERMUTATION- 
LOCKS. — F. Duesteewald, New York, N. Y. 
The invention refers to locks such as are 
used on safes and like devices in which the 
combination can be changed at will by the 
owner of the safe. The object is to provide 
a device for preventing unauthorized persons 
from gaining access to the mechanism of the 
lock with a view of obtaining the combination 
thereof while the safe is in use and open. 

WATER-COOLER.— C. F. Conovee, New 
York, N. Y. The intention in this improve- 
ment is to provide a cooler arranged to per- 
mit automatic charging of the water-cooling 
receptacle from the water-supply vessel, to in- 
sure a proper cooling of the water in the 
receptacle by the minimum use of ice, and to 
prevent it from coming in contact with the 
water in the cooling receptacle. 

ANIMAL-TRAP. — L. M. Steelsmith, Troy, 
Idaho. The invention has reference to im- 
provements in traps for catching small ani- 
mals, such as gophers, squirrels, and the like, 
the object being to provide a trap of simple 
and inexpensive construction and so arranged 



as to catch and hold the animal when passing 
from or into a hole in the ground. 

AMUSEMENT DEVICE.— C. B, McKay, New 
York, N. Y. In this case the invention relates 
to improvements in amusement devices, the ob- 
ject being to produce a device of the character 
in which passenger-carrying cars are caused 
to travel a circuitous and undulating track 
extending through tunnel-like formations, cer- 
tain parts of which are dark and in which 
various scenic effects are produced. 



Hardware and Tools. 

SHEARS. — C. 0. Beegmaek, Chisholm, 
Minn. Mr. Bergmark's invention has refer- 
ence more especially to shears for cutting 
sheet-metal. In the form of his improvements 
the inventor employs a relatively stationary 
handle provided with a jaw and a frame of 
special construction, the jaw being formed with 
a eutting-blade, co-operating with which is a 
relatively movable cutting-blade mounted in 
the frame, special devices being also employed 
for actuating the movable blade through the 
instrumentality of another and relatively mov- 
able handle, also mounted in the frame. 

PNEUMATIC HAMMER.— L. J. Clossey, 
Montpelier, Vt. In this patent the invention 
has reference to improvements in pneumatic 
hammers, the object being to provide a ham- 
mer of this character that will be simple in 
construction, positive in its action, and having 
no parts liable to get out of order. The nov- 
elty of Mr. Clossey's invention resides in the 
peculiar arrangement of valves for controlling 
the inlet and exhaust of the motive agent. 

TOOL-HOLDER,.— L. C. Wilcox, Trenton, 
N. J. The object in this case is to provide 
details of construction for a holder that will 
reliably hold a straight cutting-tool disposed 
at a proper angle to the material when the 
holder is placed in the tool-post of a lathe 
and held therein by the set-bolt carried by the 
post or when the holder is placed in the yoke- 
clamp of a planer, shaper or slotting-machine 
and is therein clamped by adjustment of nuts 
on the bolts of the clamp, whereby the cutting- 
tool is held from displacement without requir- 
ing special set-screws for the holder that take 
up room and are ineffective in use. 

NUT-LOCK.— M. Geaffius, Alexandria, Pa. 
For the purpose of preventing the unlocking 
from any cause of nuts on their bolts, the 
inventor locks the nut on the bolt by means 
of a soft-metal spiral spring consisting of a 
plurality of convolutions, whose pitch corre- 
sponds to that of the thread of the bolt, the 
end of the convolutions being twisted together 
and around each other to form a finger-piece, 
the outer edges of which projecting beyond the 
outer convolutions of the coil. 

MILLSTONE-DRESS. — L. B. Woolevee, 
Austinburg, Ohio. In this instance the inven- 
tion has reference to millstone-dresses ; con- 
sists of a special or peculiar dressing for 
millstones, and has for its object certain dress- 
ing thereof, whereby increased, improved, and 
more effective grinding may be made. With 
this dress the leaders and furrows or grooves 
are self-sharpening. It has the advantage of 
being adapted for use on burs constructed of 
iron and other suitable metal. 

COMBINED PIPE-REAMER AND THREAD- 
CUTTER.— B, H. Link and C. S. Beenholts, 
Olean, N. Y. Where a pipe is severed by 
means of a pipe-cutter, there is usually left 
upon the inner edge of each severed portion 
a jagged flange of metal, which should be re- 
moved. Again, it is often desirable to render 
the interior of the pipe bell-shaped and at the 
same time to thread the pipe exteriorly. These 
two operations are closly related to each 
other and are generally performed separately. 
The more particular object is to produce a 
neat, compact device which will enable the two 
operations to be performed simultaneously. 



Heating and Lighting. 

HEATER. — P. Doean, Bayonne, N. 3. The 
inventor particularly designs the heating of 
portions of the frame members of such struc- 
tures as steel vessels and the like. By use of 
the invention metal members may be speedily 
heated to the exact point while they are 
still assembled, and the lightness of the ap- 
paratus enables it to be readily removed from 
one place to another and supported In Its 
operative position without difficulty. 

GRATE. — H. F. Langenhop, New York, N. 
Y. In this case the object is to provide a 
grate which is simple and durable in con- 
struction, very effective in operation, and 
arranged to enable the attendant to readily 
and thoroughly rake the burning fuel and 
free the same from ashes, cinders, and the 
like, and to insure a ready access of air to the 
burning fuel to insure complete combustion. 



Household ITtllltles, 

BASIN-HOLDER. — 0. R. Applegate, Tren- 
ton, N. J. The invention refers to devices 
for holding washbasins and similar receptacles, 
and is adapted for general use in holding 
articles of all kinds. Particular objects of 
the inventor are to provide a device which 
when not in use may be folded back against 
the wall or support in any direction, and 
which will be capable of holding an article 
at different angles. 



FOLDING DEVICES FOE SAD-IRONS.— W. 
Steauss, New York N. Y. By means of this 
invention a strip of fabric can be expeditiously 
folded and flattened so as to place it in con- 
dition for immediate service in the manu- 
facture of garments. One part of the inven- 
tion resides in the employment of a support 
adapted to be easily and quickly fastened to a 
sad-iron, the support being constructed to 
hold a folding device in an inclined position 
directly in front of the iron, so that a length 
of folded fabric may be fed from the folder 
to and below the nose of the iron. 



machines and mechanical Devices. 

MACHINE FOR CUTTING DIAMONDS.— 
J. De Miniszewski, Kwasow, Stopnica, Kielce, 
Russia. In this instance the invention relates 
to an improved machine for cutting diamonds 
and other hard substances by means of a steel 
wire turning about itself and .coated with a 
hard material diluted in- a suitable fluid, a 
very slow translating motion being at same 
time imparted to this . wire. 

AUTOMATIC PACKAGING-MACHINE.— A. 
McLeod and J. H. McLeod, , Marietta, Kan. 
The object in this improvement, is to provide 
a construction whereby filled packages will be 
taken from one point in the .machine to an- 
other point, being shaken or agitated in the 
meantime to settle their contents, the packages 
being delivered prior to such shaking operation 
upon a platform of a tripper, ..which will re- 
lease the step-by-step mechanism for feeding 
the packages, and the filled and shaken pack- 
ages will be delivered by their, own gravity 
on an offtake-belt, dropping onto the belt and 
clear of funnels or hoppers through which 
the material is supplied to , the packages. 

DRAG-SAW. — F. J. Sheldon, Longwood, 
Wis. In connection ..with a carriage mounted 
to move on a frame and carrying the saw and 
its actuating mechanism, Mr. Sheldon provides 
a drum and a flexible connection between the 
drum and framing whereby as the drum is 
operated the carriage is alternately raised and 
lowered. 



Prime movers and Their Accessories. 

VALVE MECHANISM.— T. G. Van Sant, 
Paragould, Ark. The present invention has 
reference to a valve mechanism for steam-en- 
gines ; and the principal object of the in- 
vention is the provision of an improved cut-off 
enabling the period of cut-off to be automatic- 
ally regulated without changing the lead, com- 
pression and exhaust. 

EXPANSION-PLUG F'OR BOILER-TUBES. 
— G. Peteeson, Birmingham, Ala. The inven- 
tion relates to devices for closing the ends 
of leaky boiler-tubes, pipes, and the like ; and 
its object is to provide an expansion-plug which 
is easily applied at any time without requir- 
ing shutting down of the furnace, and ar- 
ranged to effectively close the, end of the leaky 
tube or pipe, and to allow of convenient re- 
moval and reuse of the device. 

PACKING. — J. Badekee, Omaha, Neb. In 
this patent the invention has reference to a 
metallic rod-packing, particularly for the pis- 
ton and valve rods of locomotives ; and the 
object of the improvement is the provision 
of efficient means for preventing^ independent 
movement of the segments constituting' the 
packing-cone. The .packing may be, applied 
with facility to the rods of modern com- 
pound locomotives. 



Railways and Their Accessories. 

FLUID-PRESSURE BRAKE.— A. A. Kent, 
Denver, Col. The primary object in view is to 
distribute the fluid-pressure to the series of 
cars of a train proportionately to the varying 
weights of the loads in the cars. Thus in the 
case of a car bearing a heavy load an in- 
crease in the pressure of the braking fluid in 
the brake mechanism is obtainable, while a car 
with a lighter load does not require for the 
operation of its brake mechanism such high 
pressure of the braking fluid. 

RAIL-JOINT SHOE AND CLAMP.— J. B. 
Andeeson, Portland, Ore. In this patent the 
object of the invention is to provide details of 
construction for a rail- joint shoe that adapt 
it to serve as a clamp for holding two track- 
rails at their joint secured together in aline- 
ment and afford effective means for retaining 
the shoe and clamped rails at a desired point 
on the cross-ties of a railroad. 



Pertaining to Vehicles. 

HANDLE-BAR.— R. F. Monahan, Buffalo, 
N. Y. The clutch members in this device are 
so engaged that the projections upon one are 
held against one side of the recesses of the 
other with some force by the torsion of the 
spring, the direction being such that the pres- 
sure of the arms of the rider causes it to yield, 
absorbing vibration and relieving him from the 
jar. To adjust tension or force which op- 
poses this yield, the members are separated by 
outward movement of a sleeve and spring 
tension increased or diminished by twisting 
the bar upon the supporting sleeve to an angle 
at which projections may secure new engage- 
ment with the recesses. 

ROBE-HOLDER.— N. Livingston, Cass: City, 
Mich. In this case the improvement refers 'to 
devices for retaining robes or similar coverings 
in place about the occupants of vehicles, its 
principal object being to provide a readily-ap- 
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plied holder for this purpose. An arrange- 
ment of the looped ends secures a comparative- 
ly rigid aad strong pivotal support for the rod, 
while adding little to its weight. 

SLEIGH. — A. P. Linn, Escanaba, Mich. Mr. 
Linn's invention refers to the running part of 
sleighs, sleds, and all devices adapted to run 
upon the snow and ice, and it is capable of 
general use upon articles of the class men- 
tioned. The objects- of the improvement are 
to secure greater rigidity, and cheapness in 
this class of articles of manufacture. The in- 
vention is equally applicable to a sleigh having 
a' running portion consisting of two sleds or 
to a sleigh having only one set of runners. 

DRAFT-TREE. — H. T. Reedee, Missoula, 
Mont. The purpose here is -to provide a tree 
in which a double wbiffletree or a swingletree 
will not break at the center or pivotal point 
by reason of a cross pull, as when the draft 
is on the tree instead of the tension being 
crosswise of the bar of the tree it will be end- 
wise, thus adding to the lifetime of the device 
and preventing the tree from breaking under 
severe tension, under which conditions in the 
ordinary tree the tension is forward or cross- 
wise directed to the weakest point of the tree 
— its pivotal point— which under the improved 
form of draft-tree is reinforced and the ten- 
sion not directed thereto. 

VEHICLE-BRAKE. — W. M. Flewelling, 
Santa Rosa, Cal. The invention is an im- 
provement in brakes for logging-trucks, and is 
especially designed for use in logging-trucks 
in which the logs are suspended from the 
trucks, and the weight of the log operates to 
hold the beam-carrying bars down in position 
for the proper operation of the brake when 
set by means of the devices. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of the paper. 



Business and Personal giants. 



HEAD THIS COLUMN CAREFULLY —You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these Roods write us at once and we will 
send you the name and address of the party desir- 
ing- the information. In every case it is neces- 
sary to give tlie number of the inquiry. 
TTIUNN & CO. 

Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 6385.— For parties to manufacture 
dust pans 

Autos.— Duryea Power Co., Reading, Pa. 

Inquiry No. 6386.— For manufacturers of nickel 
tops for pocket purses. 

i" U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 6387.— For the manufacturers of the 
electrical machine for making puffed rice. 

Perforated Metals, Harrington & King Perforating 
Co., Chicago. 

Inquiry No. 6388.— For manufacturers of leaden 
hair combs. 

Adding, multiplying and dividing machine, all in one. 
Felt & Tarrant Mfg. Co., Chicago. 

Inquiry NO. 6389.— For an apparatus to destroy 
roll tickets in large quantities. 

SawnTtll machinery and outfits manufactured by the 
LaneMf g. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 63flO.— For manufacturers of table 
knives, forks and spoons sold under different names, 
as, Australian silver, Mexican silver, etc. 

Leyden Chemical Works. Sole manufacturers of all 
luminous preparations. 666 East 182d Street, .New York* 

Inquiry No. 6391.— For makers of lead pencils in 
lnrj:e quantit es. stamped with nanie and address, for 
advertising; samples wanted. 

Robert W. Hunt & Co. bureau of consultation, chem- 
ical and physical tests and inspection. The Rookery, 
Chicago. 

Inquiry No. 6392.— For the address of themanu- 
facturer of glass which can be heated red hot and 
plunged in water without breaking. 

The celebrated " HornsDy-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Machine Company. 
Foot of East 138th Street, New York. 

Inquiry No. 6393.— For manufacturers of or deal- 
ers in German silver tubing >£ inch in diameter. 

1 have every facility for manufacturing and market- 
ing hardware and housefurnishing specialties. Wm. 
McDonald, 190Main St., East Rochester, N. Y. 

Inquiry No. 6394.— For sectional posts M inch 
diameter, for use in making sectional post binders ior 
loose leaf books. 

We manufacture anything in metal. Patented arti- 
cles, metal stamping, dies, screw mach. work, etc 
Metal Novelty Works, 43 Canal Street, Chicago. 

Inquiry No. 6395.— For wholesale dealers or 
manufacturers oi the Handy, Wagon Jack. 

The scientific American Supplement is publish- 
ing a practical series of illustrated articles on experi- 
mental electro-chemistry by N. Monroe Hopkins. 

Inquiry No. 6396.— For the manufacturers of the 
Plaza Lawn Mowers. 

Manufacturers of patent articles, dies, metal stamp, 
ing, screw machine work, hardware specialties, machin- 
ery and tools. Quadriga Manufacturing Company, 18 
South Canal Street, Chicago. 

Inquiry No. 6397.— For manufacturers of or deal- 
ers in machinery and supplies for corn-canning fac- 
tories. 

If you wish to buy patents on inventions or sell 
them, write Chas. A. Scott. 719 Mutual Life Building, 
Buffalo, N, Y. : 

Inquiry No. 6398.— For makers nf telephone 
pates, also manufacturers of galvanized and telephone 
wire. 

TnquirvNo. 6399.— For manufacturers of brick- 
making plants. 

Inquiry \o. 6400.— For makers of small brass 
gears, either, cut or stamped. 

Tnqnijpy ^fo. 6 < 01 .—For. apparatus operated by air 
pressure. **uch as ermines or, pumps ; a small hand air 
pumn to generate sufficient air pressurfi inaHmall tank 
to give motivR power of from 5 to 10 pounds for tem- 
porarily raising weight. J .' 

Inquiry No. 640'2.— For pnrtles manufacturing 
Bull's Eye lenses, fnr concrete sidewalk lights. 

rnflii*rv,N>» ! ff' , «3.--Fo"t* 'makers of 'hydraulic 

pumps, isand suckers and siphons. 



}Notes 



and Queries. 



HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(9516) V. B. M. asks: 1. What is the 
method of making a small battery such as is 
used in a small vest-pocket electric light? The 
battery can be bought for about 25 cents. A. 
The battery for lighting miniature lamps usu- 
ally contains two or three dry cells. We pub- 
lished in our Supplement, Nos. 1383 and 1387, 
price 10 cents each, a full description with il- 
lustrations of the manner of making such 
cells, with all the materials used and all 
necessary instructions. 2. What is the method 
of making a FVUler battery? A. The Fuller 
cell (see Supplement, No. 159, price 10 cents 
mailed) is a bichromate cell in which there is a 
continuous amalgamation of the zinc. The zinc 
is in the bottom of the porous cup, and has a 
quantity of mercury, an ounce to a cell will 
answer, poured around it, which maintains 
the amalgamation of the zinc through the 
life of the cell. A brass or copper rod cov- 
ered with gutta percha is fastened to the zinc, 
and extends above the cell as a terminal to 
which the circuit is connected. The carbon 
plate is placed in the glass jar and surround- 
ed with a bichromate solution. Water is poured 
into the porous cup upon the zinc. The acid 
diffuses through the porous cup fast enough 
to act upon the zinc and produce the current. 
The cell evidently will not furnish a strong 
current. A good formula for the bichromate 
solution may be given : Take 21 ounces of so- 
dium bichromate and 3 quarts of water. When 
the solution of the salt is complete, add slow- 
ly and with constant stirring, 1 pint of strong 
sulphuric acid. The solution is ready for use 
when it has cooled. 

(9517) W. R. C. writes: State in the 
column of Notes and Queries if there is any 
liquid that will dissolve amber that has no 
oil in it? Something like alcohol, that will 
soon evaporate. A. We do not think that there 
is any liquid that will dissolve amber that has 
no oil in it. We know of none. 

(9518) W. D. 0. says: I would like to 
know the composition of the preparation with 
which the particles of carbon, in the carbon 
pencils for electric arc lamps, are held to- 
gether ; that is, the cementing substance. A. 
Arc light carbons, carbon plates for battery 
cells, and similar articles are made from coke. 
The higher grades are made from coke de- 
rived from the residue of petroleum stills. The 
crude material is dried, ground fine, and sorted 
into different sizes. The binding material may 
be a coal-tar product, or some other substance 
containing carbon, and which will be reduced 
to carbon by the heat of the furnace. These 
are thoroughly mixed, pressed into forms by 
hydraulic pressure, and afterward baked in a 
furnace. For a full description see Supple- 
ment, No. 1237, price ten cents. 

(9519) R. S. C. asks: Why, if known, 
does the skin of a chameleon change in color, 
in moving from an object of one color to one 
of another color ; that is, why does its skin 
always assume the same color as the object 
it may be resting upon? A. One answer to 
the question, "Why does the chameleon change 
the color of its skin?" is that the chameleon 
has a better chance of life by reason of this 
protective resemblance to its surroundings. 
Those chameleons which had the largest range 
of change of color in the past have survived, 
and the capacity of change has been evolved 
in their descendants to a higher degree, so 
that all chameleons now living readily change 
the color of their skins to that of the bark of 
the tree upon which they at the time may be. 
They are thus protected from their enemies. 
There are many such adaptations of creatures 
to their habitat or environment. The polar 
bear, living among Arctic snows, is white. 
The tiger In the Jungles Is striped, as if 
painted to resemble rushes, reeds, or other 
stiff and straight plants. Many fish have 
backs of the hue of the sand or sea bottom 
upon which they lie. Nature has thus attended 
to the needs of her weaker children. Another 
answer might be that the effect of the color 
of the surroundings is to produce a change in 
the pigment in the cells of the skin, .so that 
the color becomes like that of the surface upon 
which the animal is resting. In the chameleon 
this is comparatively rapid. 



NEW BOOKS, ETC. 

The Treatment of Septic Sewage. By 
George W. Rafter, M.Am.Soc.C.E. 
New York: D. Van Nostrand Com- 
pany, 1904. 32mo.; pp. 137. Price, 
50 cents. 
The author has endeavored to give, in a 
limited space, the more important develop- 
ments in the bacterial treatment of sewage. 
All the leading works on the subject have been 
consulted, and the present small volume is a 
compendium of the information contained in 
these. The book is non-technical in character, 
and is intended to give to the everyday person 
a knowledge of the proper and scientific treat- 
ment of sewage. 

Automatic Surveying Instruments and 
Their Practical Uses on Land and 
Water. By Thomas Ferguson. With 
an Introduction by E. Hammer, 
Ph.D., Professor of Geodesy at the 
Royal Technical High School of Stutt- 
gart. London: John Bale, Sons & 
Danielsson, Ltd., 1904. 12mo,; pp. 87. 
Price, $1.60. 
This book forms a practical handbook on the 
use of automatic surveying instruments, such 
as the pedograph and cyclograph, which are 
used for the purpose of recording the topo- 
graphy of the country. The instruments and 
their mode of operation are described in detail, 
and clearly illustrated by drawings and photo- 
graphs. 

Observationsi sur les Fourmis. Par 
Charles Janet. Limoges: Impri- 
merie-Librairie Ducourtieux et Gout, 
1904. 8vo.; pp. 70. 
This book contains much information upon 
ants, their anatomical construction, their 
length of life, means of subsistence, habits, etc. 
It is illustrated with about ten full-page plates 
containing drawings showing the anatomical 
structure of ants. The book contains consider- 
able scientific information regarding these little 
insects. 

Untechnical Addresses on Technical 
Subjects. By James Douglass, LL.D. 
New York: John Wiley & Sons, 1904. 
12mo.; pp. 84. Price, $1. 
This small volume is made up of three in- 
teresting addresses on the following subjects : 
The Characteristics and Conditions of the 
Technical Progress of the Nineteenth Century ; 
the Development of American Mining and Metal- 
lurgy, and the Equipments of the. Training 
School ; and Wastes in Mining and Metallurgy. 
The first-named paper treats largely of the 
management of large works and of the meth- 
ods of treating employes both' here and abroad ; 
the second tells of the requirements which will 
be made of a student after he has left a min- 
ing school, and of the methods obtaining in 
large American mining and metallurgical 
works ; while the third tells of the approved 
processes and methods now in vogue for utiliz- 
ing products in ores which heretofore have gone 
largely to waste. The papers will be found 
most interesting by all students of mining and 
metallurgy. 

The Locomotive. Hartford, Conn.: 
The Hartford Steam Boiler Inspec- 
tion and Steam Boiler Company, 
1903. 8vo.; pp. 195. 
This book contains the numbers of that ex- 
cellent monthly, well known to many of our 
readers — The Locomotive. Much useful infor- 
mation regarding locomotives, boilers, burners, 
and boiler explosions is contained within its 
pages. The annual report of the Chief of the 
Bureau of Steam Engineering for 1902 on oil 
burners is given in condensed form in the first 
number of the volume, and is illustrated by 
large diagrams of the various burners used so 
successfully in the tests with freight steamers 
made by this bureau. The paper is too well 
known to our readers to need further comment, 
save that all the articles published in it are 
of an altogether practical character. 

Die Mechanischen Vorrichtungen der 
Chemisch - technischen Betriebe. 
Von Friedrich Weigand. Illustrated. 
Octavo. Pp. 416. Price, $2. 
Many books have appeared on industrial 
chemistry, but so far as we know, the appli- 
ances of the industrial chemist have not been 
described in any work. The modern industrial 
chemist must be something of a mechanical 
engineer. It is the purpose of this work to de- 
scribe the mechanical appliances which he 
employs. This purpose has been accomplished 
with praiseworthy thoroughness in this newly- 
issued book of Ilartleben's. 

Ornamental Turning. A Work of Prac- 
tical Instruction in the Above Art. 
By J. H. Evans. Three Volumes. 
London: Guilbert Pitman, 1903. 
12mo. ; pp., each volume, 165; with 
numerous engravings and plates. 
Price, $1.50 each volume. 

Followers of this fascinating occupation, and 
those who simply make of it a hobby, will alike 
be delighted with these three little volumes. 
Mr. Evans, well known as a maker of high- 
class lathes and a professional turner of 
marked ability, has issued this popular-priced 
edition of his "Ornamental Turning." The vol- 
umes are progressive, Vol. 1 dealing with the 
simpler processes requiring inexpensive appara- 
tus, while Vols. 2 and 3 Initiate the worker 
into the manipulation of the more costly and 
efficient chucks and appliances. 



Modern Practical Electricity. By R. 
Mullineux Walmsley, D.Sc, F.R.S.C. 
Chicago: W. T. Keener & Co., 1904. 
Quarto; pp. 325. Numerous illustra- 
tions; 4 vols. Price, $12. 
This book forms Volume IV. of one of the 
most popular yet practical treatises on the ap- 
plication of electricity in modern life, which we 
have yet seen. It is written in a simple, con- 
cise style, and abundantly illustrated with fine 
half-tones and numerous diagrams. Volume IV. 
opens with a continuation of the chapter on the 
Magnetic Circuit, and also contains chapters on 
batteries of generators of both the continuous 
and alternating current types ; continuous cur- 
rent motors, of the open, closed, and tramcar 
types ; alternate current motors of the mono- 
phase and polyphase induction types ; and elec- 
trical measurements and dynamo and motor 
testing. The chapter on electrical measure- 
ments contains descriptions of standard meters 
of all kinds, and discusses in a thorough manner 
the measurement of electrical energy. The work 
contains some 325 illustrations, which greatly 
aid in interpreting the text. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week . Ending 

January 3, 1905 

AND EACH BEARING THAT DATE 

[See note at end of Hal about copies of these paten ts.l 



Acids, producing fatty, O. Liebreich 778,980 

Adjustable brace, A. S. Miller 779,298 

Advertising apparatus, illuminated, A. 

Stumm 778,916 

Air ship, O. E. Lewis 779,126 

Alpha-beta-methylionone and making same, 

R. Schmidt 779,187 

Amusement apparatus, F. W. Thompson.. 779,329 

Anti-offset mechanism, G. F. Read 778,892 

Articulating instrument, P. H. Grummann 779,360 
Athletic feat and means for performing 

same, U. Ancillotti 778,941 

Auger, wood boring, E. T. Cox 778,845 

Awning fixture, S. G. Roloson 779,185 

Bag holder and truck, combined, J. F. 

Haffey 779J24 

Bait, artificial, W. J. Jamison 779,083 

Bale axles, device for removing cotton, J. 

H. Mouton 778,881 

Barium oxid from barium carbonate, pro- 
ducing, G. Egly 779,210 

Barrel, Melson & Marvil 779,230 

Barrel cover fastener, J. A. Reams 779,134 

Bat, W. Richey 779,184 

Battery. See Galvanic battery. 

Bearing, ball, C H. Chapman 779,071 

Bedstead, A. A. Cobum 779,027 

Belt for transmitting power, chain, J. W; 

Bayliss 779,253 

Binder, document, F. Plassmann 779,000 

Binder, loose leaf, C R. Nelson 778,992 

Binder, temporary, F. Soennecken 778,910 

Binder, temporary, E. A. Trussell 779,142 

Blind guide, Venetian, F. Stern 779,009 

Block system, A. Florin! 779,075 

Blotter attachment, J. W. Graeme 779,274 

Blower, fireplace, H. Borrow 779,114 

Boiler tube sheet, G. II. Rheutan 779,136 

Boilers, device for preventing the formation 

of scale In, A. Stewart 779,320 

Bolt actuating device, A. Eyensen 779,354 

Book cover, G. W. Holden ...779,161 

Bookcase, writing desk, and organ, combina- 
tion, C. S. Gardner 779,356 

Bornyl esters and process of making cam- 
phor, etc., Seifert & Philipp 779,377 

Bottle cork and cap removing device, B. 

Herman 778,968 

Bottle corking machine, W. E. Brown.... 779,347 
Bottle, jar, etc., stopper, sheet metal, A. 

L. Weissenthannef 779,107 

Bottle, non-refillable, F. Lieske 779,049 

Bottle, non-refillable, W. A. Stattmann.. 77,9,380 

Brace, A. S. Miller 779,370 

Brake, F. H. Ball 779,111 

Bread cutting device, N. M. Andersen... 779,110 

Brick cleaning machine, F. T. Leeder 779,224 

Brick making machinery, Wallis & Fox. . . 779,014 

Broom holder, M. W. Hyenga 778,865 

Brush, bottle washing, A. R. Wiens 778,931 

Bucket, miner's dinner, J. F. McNiel 778,883 

Bucket motor control, hoisting, Robb & 

Rosewater 778,897 

Buckle, C L. Hastings • 779,279 

Building block making machine, E. E. Hart- 
wick 779,219 

Building construction, A. C Warren 778,926 

Building construction, C. R. Elliott 779,268 

Bung, G. W. Jackson 778,974 

Bur wheel, R. W. Gormly 778,857 

Burglar alarm, electric, F. S. Holmes 778,971 

Button, J. Horan 779,283 

Cabinet, kitchen, H. Klein 779,125 

Cake turner, pan, C. H. Seffens 778,904 

Calculating machine, J. P. Harrison, Jr... 778,965 

Calculating machine. C. E. Locke 779,088 

Can, L. C. Sharp 779,322 

Candy pulling machine, C. Thibodeau 779,141 

Car bolster, A. B. Bellows 779,389 

Car draft rigging, railway, A. Wackman.. 779,012 
Car draft rigging, railway, J. E. Guinn. . 779,038 

Car dump, E. Bivert 779,891 

Car fender, Fullipp & Huszka 779,213 

Car, railway, Harding & Howard 778,964 

Car, railway, Howard & Floyd 778,973 

Car underframing, Williamson & Pries... 778,932 

Carbureter, F. L. Merritt 778,988 

Caster, ball, F. S. Thornley 779,330 

Casting machine, metal, C. Vellino 779,192 

Cell, dry, W. Stockigt 778,912 

Cement pipe, J. H. MacDonald 779,169 

Cement pipe mold, L. Shell 778,907 

Chain, cable, or wire stretcher, Smith & 

Waterston 779,007 

Chair. See Folding chair. 

Chandelier, extensible, G. W. Pond 779,132 

Chopper, M. S. Sober 779,325 

Chuck, reversible, D. E. Kempster 779,047 

Churn, A. C. Roberts 779,053 

Cigar bunch shaping machine, J. D. La- 

croix 779,368 

Circuit breaker and starting rheostat, com- 
bined, R. H. Read 779,182 

Circuit breaker, automatic magnetic, W. M. 

Scott 779,003, 779,376 

Circuit closer and opener, dust proof auto- 
matic, U. G. King 779,222 

Circuit controlling apparatus, time, J. M. 

Anderson 779,249 

damp feeding device, J. J. Foss 778,961 

Clamp for handling metallic or other ves- 
sels. Love & McRae 779,297 

Clasp, M. L. Senderling 779,100 

Clay nroduct and process therefor, D. B. 

Williams 779,196 

Clav. treating, D. B. Williams 779,195 

Clevis, Morrison & Callison 779,094 

Clip?, mechanism for the manufacture of, 

J. Nazel 779,096 

Closet attachment, C. G. Lanaux 779,048 

Cloth clamp for textile machinery, H. L. 

Quick 779.133 

Clothes line fastener. G. Mathis 779,172 

Clothes line stick or stretcher, L. D. 

Mouser 779,234 

Clutch, friction, R. M. Phillips 779,097 
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THE PROTECTION OF ONE MILLION FAMILIES 

New York Life Insurance Co 



=1845= 



JOHN A. HcCALL, President. 



»1905= 



This Company is Sixty Years old. The Sixtieth Report, cover- 
ing the year 1904 and describing the assets in detail, is now 
ready. It will be mailed to any address on request. 

1904 was the most prosperous year in the Company's history. 

New paid business during 1904 exceeded 342 million dollars of 
insurance. This is 15 millions more than the new paid busi- 
ness of any previous year, by this Company ; and 100 millions 
more than the new paid business of any previous year by 
any other regular life insurance company. 

The expense ratio for 1904 is lower than for 1903. 

This Company is purely mutual ; it has no Capital Stock. The 
policy-holders are the Company and own the assets. Their 
title to the assets is recorded in 925,000 policies. The 
policies average about $2,100 each. 

This Company has returned to its policy-holders since organiza- 
tion in 1845 over 450 million dollars. 

Cash payments to policy-holders during the single year 1904 
amounted to over 40 million dollars. In addition the Com- 
pany loaned to policy-holders during the year on the sole 
security of their policies 17 million dollars. 



The accumulations under 925,000 policies amount to 390 million 
dollars, cost value, an average of $420 per policy. These 
accumulations are required by law and for the fulfilment of 
the Company's obligations under these policies. 

The Bonds owned aggregate at par 288 million dollars ; they 
cost 287 million dollars ; their market value is 294 million 
dollars. Not a single Bond is in default of interest. 

This Company does not invest in stocks or industrial securities 
of any kind. 

This Company files its Detailed Annual Report with the Depart- 
ment of Commerce and Labor of the United States ; with 
the Insurance Department of the State of New York ; with 
each one of the State Insurance Departments in the United 
States, and with the Governments of all the civilized coun- 
tries of the world. 

This Report, in all its details, including investments and general 
management, is therefore scrutinized by the severest Court 
of Critics in the world. No other list of securities held for 
any purpose presents so many official certificates of approval. 



BALANCE SHEET, JANUARY 1, 1905. 



ASSETS. 

Government, State, City, County and other Bonds, cost value, $287,062,384 
(MARKET VALUE, $294,309,761), 
(Company Aoee not include in Assets the excess $7,247,377 of market value 
- of Bonds owned over cost). 

Bonds and Mortgages (413 first liens) 23,595,105 

Deposits in 489 Banks throughout the world (at interest 

$15,241,793) 17,694,110 

Loans to Policy-holders on Policies as security (reserve value 

thereof, $50,000,000) 35,867,475 

Beal Estate, 23 pieces (including eleven ofiice buildings, valued 

at $10,940,000) . 13,257,500 

Quarterly and Semi-Annual Premiums* not yet due, reserve 

charged in Liabilities 4,086,171 

Premium Notes on Policies in force (Legal Reserve to secure 

same, $5,500,000) . 3,331,618 

Premiums in transit, reserve charged in Liabilities 2,746,326 

Interest and Rents accrued 2,469,571 

Loans on Bonds (market value, $783,565) 550,000 

(Company does not invest in stocks.) 

Total Assets $390,660,260 



LIABILITIES. 



$336,222,459 
6,909,661 



Policy Reserve (per certificate of New York Insurance Dept.), 
Dec. 31, 1904 

Allother Liabilities on Policies, Annuities, Endowments, etc., 
awaiting presentation for payment 

Reserve on Policies which the Company voluntarily 

sets aside in excess of the State's requirements $6,830,028 

Reserve to provide Dividends payable to Policy- 
holders during 1905, and thereafter, as the 
periods mature : 

To holders of 20- Year Period Policies . . . 24,982,787 

To holders of 15- Year Period Policies . . . 5,736,259 

To holders of 10-"S ear Period Policies . . . 344,601 

To holders of 5-Year Period Policies . . . 303,837 

To holders of Annual Dividend Policies . . 868,953 

Reserve to provide f or all other contingencies . . . 8,461.680 

Total (not including $7,247,377 excess of market value of Bonds 

owned over cost) . 47 528.140 



Total Liabilities, 



$390,660,260 



INCOME, 1904. 

New Premiums $16,133,824 

Renewal Premiums 64,422,754 

TOTAL PREMIUMS $80,556,578 

Interest Receipts from : 

Bonds owned $10,634,987 

Mortgage loans 1,069,232 

Loan to Policy holders secured by Policies, 1,943,063 

Bank Deposits and Collateral Loans . . . 702,056 

TOTAL INTEREST RECEIPTS 14,349,338 

Rents from Company's properties 946,723 

Profits realized on Securities sold during the year 499,688 

Deposits on account of Registered Bond Policies, etc 538.945 

Total Cash Income .... $96,891, 2?2 



DISBURSEMENTS, 1904. 

Paid for Death-Claims ($19,734,245), Endowments, ($5,051,629), 

and Annuities ($1,723,160) $26,509,034 

Paid for Dividends ($5,989,491), Surrender Values ($7,790,058) and 

other Payments ($95,279) to Policy-holders 13,874,828 

Commissions and all other payments to agents, $7,276,850 (on 
New Business of year $342,212,569); Medical Examiners' 
Fees $788,761, and Inspection of Risks $178,155 .... 8,243,766 

Home and Branch Office Expenses. Taxes. Legal Fees, Adver- 
tising, Equipment Account. Telegraph, Postage, Commis- 
sions on $1,586,396,739 of Old Business and Miscellaneous 
Expenditures 11.204,101 

* TOTAL DISBURSEMENTS $59,831,729 

Balance for Reserves — Excess of Income over Disbursements 

for year 37,059,543 

*The Expense ratio for 1904 is lower than for 1903. 

Total Disbursements and Balance for Reserves, $96,891 ,2?2 



New Business Paid for in 1904 cs") 

GAIN IN 1904 (AB1) $15354323 



tt 



/924,7I2\ 
V Policies / 



GAIN IN 1904 'gag") $183,396,409 



January 14, 1905. 
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Coal or similar substances, breaking or siz- 
ing and distributing, J. Campbell 779,205 

Coat hanger, E. P. Beatty 779,062 

Coat hanger, B. Byres 779,270 

Cock, safety gas, B. F. Clarke , 779,072 

Coin wrapper, J. Gearing • 779,155 

Coin wrapper, H. Lohse 779,292 

Coking, A. Custodis 778,846 

Collar pad, horse, P. Hoffmann 779,041 

Compressor, W. P. Valentine 1 79,385 

Concentrator, Dillon & Wilson 778,847 

Concrete construction, adjustable mold for 

reinforced, J. C. Eussell 779,319 

Concrete wall forming apparatus, L. Lane 779,288 

Control system, F. E. Case 779,206 

Conveyer for solid materials, A. L. Put- 
nam 779,313 

Conveyer, portable, C. H. Spence 779,139 

Cooker, steam, J. Kingory 778,978 

Cork for the manufacture of cork fabric, 

treatment of, E. A. Grimoin-Sanson. . 779,277 

Corset, L. Perotti 779,177 

Cotton handling apparatus, pneumatic, B. 

< B. Lumpkin 778,983 

Cotton picking machine, J. N. McEachern. 779,129 

Cow tail holder, M. W. Hyenga: 778,864 

Cradle, automatic, L. Perotti 779,179 

Cream separator, centrifugal, G. T. Benner- 

f elt 779,090 

Cultivator or plow frame, J. F. Bowers. . 779,115 

Cultivator tooth, S. E. Auker 779,060 

Current controlling system, A. C. East- 
wood 779,267 

Current meter, W. S. Blauvelt 779,255 

current motor, G. Samuelson 779,320 

Curtain appliance, automatic safety, Garn- 

sey • & Tracy 778,852 

Dental mouth mirror, A. Littauer 778,981 

Dental tool bolder, E. M. Dunlevy : 778,955 

Desk, E. A. Cannon 778,950 

Distillation and treatment of crude bitumin- 

! ous material, H. W. Ash/. 779,197 

Distilling crude bituminous material, H. W. 

r Ash 779,198 

Door closing device, double, F. M. Ed- 

| monds 778,959 

Door for cold storage rooms, rotary, J. F. 

Drucker 779,209 

Door, grain, Bogard & Maple 778,946 

Door guideway, sliding, N. C. Schommer. 778,902 
Door or gate, laterally moving, J. M. Cor- 
nell 778,952 

Door releasing device, electrical, F. M. Ed- 
monds 778,958 

Dough mixing machine, L. St. Jean 779,010 

Dovetailing machine, F. J. Eenz 779,183 

Draft equalizer, C. Wernecke 779,334 

Drawing table, J. D. Lugosch 778,872 

Dredges, tumbler for, E. G. Hanford 779,361 

Drier, C. H. Caspar 779,264 

Drill frame, H. F.' Moore 779,174 

Drill or tool holder, A. Jones 779,084 

Drill shoe pressure device, W. Fetzer. . .. . . 779,212 

Drilling and sampling apparatus, E. Bag- 

galey 779,251 

Drip cup, L. M. Beck 779,200 

Dyeing, H. Mann 779,228 

Easel and hanger for cups and saucers, J. 

E. Twichell 779,332 

Electric generating unit, S. Shaw 779,054 

Electric machine brush holder, dynamo, F. 

M. Conlee 779,265 

Electric plug, N. H. Eaymond 779,098 

Electrical machine, static influence, B. 

Thomson 779,190 

Electrical machines, means for ventilating, 

A. Aichele 778,834 

Electrical resistance testing apparatus, 

West & Du Bois 779,247 

Electrodes, making spongy lead for second- < 

ary battery, C. J. Eeed 778,894 

Electrolytic apoaratns, C. P. Townsend... 779,383 

Electrolvtic process, C. P. Townsend 779,384 

Elevated carrier, L. F. Wilson ..778,935 

Engine, G. H. Collier... 779,349 

Engine or motor starting mechanism, W. 

Hagspiel 779,216 

Engine sparking igniter, internal combus- 
tion, H. Devlin 779,207 

Engine speed regulator, explosive, A. 

Bougault 779,256 

Engines, mechanical movement for gas, H. 

M. Svebilius 779,328 

Envelop, L. Eeinhoid 779,135 

Evener coupling, O. A. & J. B. Fladby 779,035 

Excavating apparatus, G. H. Hulett 779,043 

Excavator and loader, J. Sampson 779,239. 

Extraction of soluble material, apparatus 

-for continuous, E. Batflille 779,022 

Fabrics with fluids, apparatus for treating, 

J. Gebauer 779,076 

Farm gate, F. Hopkins 778,972 

Feed water heater, E. H. Fraser 779,122 

Fence post, G. L. Turner 779,057 

Fence post, J. Rogers 779,318 

Fence post, C. A. Chamberlin 779,399 

Fence tie forming die, Bugbee & Griffin.. 778,844 

Fence tool, wire, L. H. Kennard 779,221 

Fertilizer distributer. C. B. Eozar 779,137 

Fertilizer distributer, J. M. Brasington.. 779,259 

Figured fabric, J. Morton 779,300 

File, "card, L. Senge 779,102 

File, letter, L. Senge 779,101 

Filter, C. Wahnsiedler 779,013 

Filter, F. O. & E. Bendix 779,346 

Filter and purifier, Blackmarr & Willford. . 779,201 

Fire escape, B B. Briggs 779,067 

Fire escape, B. Johnson 779,284 

Fires on ships or the like, means for extin- 
guishing, H. Gronwald, et al 779,157 

Fireproof buildings, wall for the interior of, 

F. C. Caine 779,117 

Fireproof ceiling or the like, J. Nolte 778,885 

Fireproof window, automatic, J. W. Wat- 
kins 778,927 

First aid packet, W. M. Davis 779,266 

Fish hook, G. E. Mathews 778,875 

Fishing tackle, W. Kramer 779,286 

Folding chair, J. H. Stiggleman 779,327 

Forgings, machine for removing scale from, 

Kelly & Goellf.r 779,166 

Fruit picker, A. B. Pratt 779,312 

Furnace, C. McMillan 779,371 

Furnace door opener, Mummey & Fisher... 779,128 
Furnaces, frame for covers for crucible 

steel melting, C. W. Cowen, et al 779,074 

Galvanic battery, C. J. Eeed 778,893 

Game, educational, E. W. Mansfield 779,229 

Garbage burner and water heater, combined*, 

J. J. Dube 778,954 

Garbage can, N. N. S. Matcovitch 779,051 

Garment clasp, J. H. Pithey 779,311 

Garment hanger, I. Mendel 778,986 

Garment supporter, E. C. Woolley 778,937 

Gas burner cut off, automatic, H. Smith.. 779,009 

Gas engine. G. A. Bronder 779,116 

Gas meter, constant level, J. E. Dupoy... 779,352 
Gas or other fluid meters, coin freed me- 
chanism for, Beale & Bagnall 779,254 

Gas or vapor burner, A. Numberg 778,994 

Gate, K. K. Lerol, Jr 779,225 

Gear, reversing and variable speed, J. O. 

Hobbs 778,859 

Glass blowing machine, E. J. Main 779,089 

Glass bodies, apparatus for finishing pressed, 

J. Hecker 779,159 

Glass clamp, W. A. Fair 779,211 

Glass, forming sheet, H. J. Hays 779,280 

Glass pot furnace, W. T. Nicholls 779,235 

Gold saving apparatus, E. S. Kelley 779,365 

Governor, automatic, G. F. Welivar 778,930 

Governor, engine, D. W. Payne 779,373 

Grain cleaner, L. Holland-Letz 778,970 

Grain cleaner, W. C. Schad 779,240 

Grain drill gang press attachment, W. A. 

Van Brunt 779,143 

Grinding or polishing roll, C. B. Wattles 779,386 

Hair drying apparatus, Peter & von Kempski . 

Eacoszyn 778,888 

Handle. See Knife handle. 

Haarow, sulky spring tooth, C. S. Sharp.. 779,378 

Harvester bundle carrier, corn, H. E. Ingle- 

dne 779,162 

Harvester, corn, J; E. Goodhue 779,078 

Hat brim curling machine, E. G. & G. 

Segschneider 779,242 

Hat fastener, L. Perotti 779,180 

Hat pin, etc., attachment, C. T. Hofer 779,160 

Hat stretcher, M. W. Boyle 779,258 

Headlight, F. Buchanan 779,068 

Heating, adjustable pressure, E. H. Gold. 779,358 

Heating appliance, J. D. York. 779,018 

Heating furnace, A. L. Yates 778,939 



Wood-working 
Machinery 

For ripping, cross-Cut- 
ting, mitering, grooving, 
boring, scoll-sawing, edge 
mousing, mortising ; for 
working wood in any man- 
ner. Send tor catalogue A. 

The Seneca fa\\s MTg Co., 

695 Water St., Seneca Falls, N. Y. 





Fnnt and Dnu/or an ** Turret Lathes, Plan- 
rUUL allU rUWcr ers, Shapes, and Diij] Presses. 
SHEPARD LATHE CO.. 133 W. 2d St. Cincinnati, O. 




FRENCH— GERMAN 
SPANISH— ITALIAN 

Straiten, Taught and Mastered 
Through the _ 

LANGUAGE 
PHONE- 



METHOD 

Combined with 

The Rosenthal 
Common Sense 

Method of 
Practical Linguistiy 
The Latest aud Best Work of Dr. Richard S. Rosenthal 

YOU HEAR THE EXACT PRONUNCIATION OF 
EACH WORD AND PHRASE. A few minutes' practice 
several times a day at spare moments gives a thorough, 
mastery Of conversational French, German, Spanish, or 
Italian. 

Send for testimonials, booklet, and letter. 
International Language-Phone Method* 

1101-C Metropolis Bldg., Broadway and 16th St., N.Y. 



Toledo .^epS^'-'ohtoiUSA 

^*anironWorKS ca 



A.W. FABER 

Manufactory Established 1761. 

LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES, INKS, STATIONERS 
RUBBER GOODS, RULERS, ARTISTS' COLORS. 

78 Reade Street. New York, N. Y. 

GRAND PRIZE, Highest Award. PARIS. 1900. 




A MONEY MAKER 

Hollow Concrete Building Blocks, 
Best, Fastest, Simplest, Cheapest 
Machine. 

PETTYJOHN BROS. 
1315 N. 1st Street, Terre Haute, Ind. 



Do You Use Chucks? 

If so our catalogue will interest 
you. Sent free. New styles. 
New sizes. liberal discounts. 



THE CUSHMAN CHUCK WORKS 
Chucks Exclusively - Hartford, Conn. 

For PIPE-THREADING 
or CUTTING 

there is no machine on the market that can com- 
pare for ease of operation and excellence of work 




with 



FORBES PATENT DIE STOCK 



j<3 Vise is self-centering and dies are adjust- 

f^mci able to any variation of the iittings. Farts 

tan be duplicated at slight coat when worn 
out. Will thread and cut up to 12 in. pipe. 

CATALOGUE FREE. 



Machine No. 3 
Range M-2in. R. & I<. 



CURTIS & CURTIS CO., 

Garden St., Bridgeport, Conn. 



•WARREN'S 

Naturattlsphalt Sand Swfaced 



ROOFING, 




■\f. Makes 



finished gravel roof. Comes % 
ready to lay in rolls of ]fi8 ' 
square feet. Write for sani; 



sou 
pie. 



circular and prices, 



Warren Chemical and Mfg. Co. 1 8 Battery PI., New York 




PERFECT- PUMP - POWER. 

is attained only In the 

TABER ROTARY PUMPS 

They are mechanical. 

simpleand durable. Will 

pump hot or cold fluid, 

thin or thick. Requires 

no skilled mechanic. Most 

power at least cost. All parts 

I interchangeable. Made of 

iron, steel or bronze. Can be 

driven by belt, motor or en- 

fine attachment. Large Illustrated Catalogue free. 
ABER PUMP CO.. 32 Wells St., Buffalo, N.Y., U. S. A. 




Self- 
winding 
Electric 
Clocks 



Did you ever investigate the 
Blodgett System of auto- 
matic signal and time clocks? 
If not it will pay you to do so. 
Saves time and money for the em- 
ployer and satisfies the employee. 

BLODGBTT CLOCK CO. 
141 Franklin St., Boston, Mass. 

Write for catalog 



THE OBER LATHES 

For Turning Axe, Adze, Picfe, 
Sledge, Hatchet, Hammer, Auger, 
File, Knife and Chisel Handles, 
Wbiffletrees, Yokes, Spokes, Porch 
Spindles, Stair Balusters Table 
and Chair Legs and other irregular 
work. 

B^~ Send for Circular A 
The Ober Mfg. Co., 10 Bell St.. Chagrin Falls, 0., U.S.A. 




Hoisting apparatus, A. M. Green 779,275 

Horn, amplifying, C. J. Eichhorn 779,033 

Horse exercising apparatus, W. Smith 779,243 

Horse releaser, Duncan & Williams 779,337 

Horseshoe attachment, E. L. Abbott 779,148 

Horseshoe, cushion, A. Simmons 778,909 

Hose coupling, C. B. J. Witmond 778,936 

Hot air register, T. M. Dils, reissue.. 12,299 

Hydrocarbon burner, R. Matheson 778,874 

Hydrocarbon burner, H. F. Blanchard, 

779,064, 779,065 

Induction coil, J. G. Meyers 779,231 

Ingot charging crane, C. L. Taylor 778,917 

Insecticide, R. L. Odom , 779,236 

Insulated railway rail joint, R. G. Braine. 779,066 

Irrigating apparatus, W. F. Pope 779,052 

Jar and closure therefor, R. H. McCoy 778,989 

Jar and dipper for serving crushed fruit 

or the like, R. Faries 779,271 

Jar closure, A. L. Weissenthanner 779,108 

Jar holder, F. M. Matteson 778,876 

Jar wrench, J. Nelson 778,884 

Jewelry fastening, J. N. Provenzano 779,181 

Journal box, T. E. Amburn 779,248 

Keyed instrument, E. Laemerhirt 779,287 

Knife handle, Hodges & Hastings, Sr 778,860 

Knob, screwless, A. Arens 778,942 

Knockdown brace, adjustable, G. M. D. 

Heard 779,079 

Lace trimming making machine, M. N. 

Aaron 779,109 

Lamp and burner for lighting purposes, A. 

Numbers 778,993 

Lamp bracket, electric, E. H. Lux 778,984 

Lamp, electric arc, B. A. Stowe. .778,914, 778,915 
.Lamp rheostat, electric arc, B. A. Stowe.. 778,913 
Lamps, automatic suspension and contact 
appliance for electric arc, J. Stevenson, 

Jr ." 778,911 

Lantern, magic, W. Rausch 778,891 

'Latch, spring, F. Fessler 779,355 

Lead, electrolytieally refining, A. G. Betts, 

reissue 12,301 

Lead ores, reducing, P. G. S'alom 778,901 

Lead silieofluorid, making, W. Mills.779,091 779,092 

Leaf spring, S. W. Baldwin 779,020, 779,021 

Leather or like material, apparatus for 

stretching and drying, P. H. Grimm. . 779,359 
Leather stretching device, G. B. Rowbot- 

ham 778,900 

Level, fluid or spirit, B. Kern, Jr 778,867 

Lime grout, cement, and the like, apparatus 

for forcing, E. W. Moir 778,878 

Line spacing device, Benicke & Wester- 
beck 779,063 

Liquid dropper, L. Perotti 779,178 

Liquid heater or cooler, J. G. Bouchard... 778,842 

Lock, L. Faust 779,151 

Lock, B. F. Merritt 779,173 

Logging cars, etc., holdfast device for, E. 

W. Fuhr 779,036 

Loom, W. R. Burrows 779,025 

Loom for weaving embroidered goods, .J. B. 

Monnet, et al 778,880 

Loom for weaving pile fabrics, W. G. Hart- 
ley 778,966 

Loom harness, P. A. Wagner 779,193 

Loom let off and take up mechanism, W. R. 

Burrows 779,397 

Lubricating, W. J. F. de Rijk 779,315 

Lubricator, Byrd & Travis 779,026 

Lubricator, T. J. Hart 779,039 

dumber handling apparatus, G. E. Dupee.. 778,956 

Malt kiln, J. & A. J. Braun 779,395 

Malting drum, F. B. Giesler 778,854 

Manifolding apparatus, M. F. Horlne 779,042 

Passage apparatus, pneumatic, 1. Rhodes . 778,896 

Match box, E. C. Carris 779,348 

Match making machine, J. C. Donnelly 778,953 

Material and manufacturing same, F. F. 

Pulver 779,375 

Mechanical movement, H. Brammer 778,843 

Mechanical movement, P. Goldmann.778,855, 778,856 

Mechanical movement, J. J. Rexroth 778,895 

Metal polishing machine, H. Schuessler. . 779,321 
Metal tubes for the manufacture of paint 
brushes, etc., grooving or necking, A. 

L. Watkins 779,016 

Metal values contained in slags and mine 
waters, recovering together the, R. Bag- 

galey 779,252 

Metal wheels, machine for manufacturing, 

J. H. Haskins 778,967 

Metals from their ores, obtaining, S. Pea- 
cock 779,310 

Metallic compounds from solutions, recover- 
ing, Vaughen & Cabot 779,058 

Metallic tie, J. J. Evans 779,269 

Meter. See Current meter. 

Mine cage, Thielmann & Meisenburg 778,919 

Mineral wool, manufacturing, T. B. Parki- 

son 779,307 

Miter box, A. von Gunten 779,333 

Molder's implement, E. Itterley 778,866 

Motor controller, C. E. Barry 779,199 

Muffler, exhaust, Buchner & McClure 779,024 

Music leaf turner and holder, H. O. Stevens. 779,381 
Music roll perforating device, H. P. Ball.. 

778,835, 778,836 
Music sheets, driving gear wheel for, A. 

Junghans 779,165 

Musical instrument, automatically played, 

E. Hopkinson 779,080 

Musical instrument, self playing, H. W. 

Shonnard 778,908 

Musical instrument, stringed, H. F. T. 

Muller 778,882 

Musical instrument, stringed, L. E. Wat- 
ford 779,015 

Needle threader, R. D. Melrose 778,985 

Needle threader, W. P. Slensby 779,103 

Nut, axle, B. G. Butler 779,263 

Nut lock, J. C. Gary 778,853 

Nut lock, M. P. Carpenter 779,118 

Oil burner, De Remer & Robinson 779,029 

Oil can, Morris & McClair 779,299 

,Oil cup, W. H. Wilkinson 779,336 

Oil cup, L. S. Gardner 779,357 

Oil separator, A. C. Calkins 779,398 

Ore crushing mill, roller, G. Johnston 779,045 

Ore for metallurgical purposes, forming 

blocks of, A. Ronay 778,899 

Paper box or receptacle, J. F. Donley 779,208 

Paper, carbon transfer, C. L. A. Brasseur. 778,947 
Paper removing apparatus, wall; P. Wayts. 779,194 

Paper spool, J. O'Connor 778,995 

Pawl mechanism, ratchet, H. G. Beede. ... 778,943 

Pen feeder, fountain, G. S. Parker 778,997 

Penholder, W. Huber 779,082 

Photographic developing apparatus, C. H. 

Shaw 778,906 

Photographic plates or films in daylight, ap- 
paratus for developing and fixing, Hall 

& Zwieback 779,217 

Piano pedal mounting, G. Bjorklund 779,393 

Photographic printing apparatus, N. D. 

Wyman 778,938 

Piano player, F. Shoppy. 779,323 

Piano playing attachment roller, A. F. 

Larson 778,979 

Picture apparatus, moving, C. F. Jenkins. 779,364 

Picture frame, G. K. Kelsea 779,366 

Picture support, J. W. Thompson 778,920 

Pie dampening device, P. Koschig 778,869 

Pile fabrics, machine for cutting open the 

weft loops of, P. Hertzog 779,040 

Pile turning device, C. L. Taylor 778,91 8 

Pillar, A. Vetterly 778,925 

Pipe cutter, east metal, J. F. Oliver 779,305 

Pipe root cutter, drain, W. Schussler 778,903 

Pipe wrench, I. D. Green 779,276 

Pipes, automatic thaw out for water, W. J. 

Robinson 779,316 

Pitman coupling, O. A. Johnson 778,977 

Plane, J. A. Traut 778,921 

Plane, O. Bjordal 779,392 

Plane, bench, A. St. John 779,246 

Planing machine, H. Parsons 779,131 

Planter, T. H. Leonard 778,870 

Planter, corn, M. Zimmerman 779,147 

Plow, gang , H. C. Luecke 778,982 

Plow, reversible disk, R. C. Belk 778,838 

Plug, heaving, G. W. Barnes 779,388 

Pneumatic spring, H. E. Irwin.... 779,163 

Polishing tool, C. A. L. Saunders 779,186 

Post. See Fence post. 

Power generating apparatus, E. Thomson . 779,189 

Press drill, C. H. Pelton ' 778,999 

Printing and folding machine, W. Scott 779,138 

Printing machines, revolving carrier for the 

numbering heads for. E. J. Barker 778,837 

Printing press attachment, J. H. Tifft 779,331 

Printing press attachment, S, R. Kramer.. 779,367 



The Fay &Bowen Motor- 

is the machine described in "The 

Life -Boat" (of England), for 
August, 1904, as having success- 
1 fully stood the severest tests.. It 
is the machine which made the 
best record of any American mo- 
tor in the English Relia- 
k bility Trials last summer 
No crank or handle 
used for starting. 
Made in single or mul- 
ti-cylinder patterns. 
A reliable and controllable motor. 
Send to us 1 or a copy of Life-Boat test and illus- 
trated catalogue of -motors and elegant motor-boats 

Fay & Bowen Engine Co., 
No. 80 Lake Street, 

Geneva, N. Y-, U- S. A. 




Hescol^Lp, Motor, $52 

AND ALL, ACCESSORIES 

Including- carburettor, coil, tanit, chain, belt or 
friction transmission, etc., to equip your bicycle, 
to make a complete motorcycle tor $575. 
Write for catalogue ana agent's discount. 

MOTOR BICYCLE EQUIPMENT AND SUPPLY CO. 

Buffalo. N. Y. 



■v 



& LIGHT 

DYNAMO 

$26.50 - . « .:j> . 

Other sizes 3 to 300 Lamps ^_ J £k, r*» ' 

MOTORS ^^^ 



from 1-16 to 20 H. P. 

Write for Bulletin 

ROTH BROS. Jfc CO. 

8? S. Clinton St., Chicago 



^sm&ijy' 



NOW READY 

Bound Volume 

OF THE 

SCIENTIFIC AMERICAN 
BUILDING MONTHLY 

VOLUME No. 38 
July to December, 1904 

A Monthly Magazine of Domestic Archi- 
tecture Sumptuously Illustrated 

308 Illustrations 6 Covers in Tint 

136 Pages 

PRICE OF SEMIANNUAL VOLUME 
$2.00, POSTAGE PAID^, 

Ifillllliiitiiiiiiiiiiiiiiitini 

SPECIAL FEATURES 

" Kildysart," the Country Seat of Daniel O'Day, 
Esq., Deal Beach, N. J. 

The House of Henry W. Poor, Esq., Tuxedo, N. Y. 

The Country House of Stanford White, Esq., St. 

James, L. I., N. Y. 
" Dream wold," the Estate of Thomas W. Lawson, 

Esq., Egypt, Mass. 

The House of Herman B. Duryea, Esq., Old Wesi- 
bury, L. I , N. Y. 

The House of Mrs. Richard GambriU, Newport, R. I. 

The Building Monthly aims to help its 
readers to better building. The illustrations re- 
produce homes and other structures of the highest 
grade and of varying costs. It seeks to interest the 
architect, the house owner, the real estate promoter, 
the home maker, and the builder. It stands for the 
good and the true and the beautiful in the art. Its 
series on "Notable American Houses" describes 
and illustrates with great wealth of illustrations 
the more important of the best large houses re- 
cently built in the United States and brings its 
readers in immediate touch with the most im- 
portant work of the leading architects of the day. 
Its descriptions of houses are brief but compact 
with information. Its departments constitute a 
"review of reviews" summary of current comment, 
suggestion and help in all matters relating to the 
construction of the home, its decoration, equipment, 
and use. 

Editorial Articles : "Sad Architecture," "Ar- 
chitectural Ideals," "The Porch and Its Uses," 
1,1 French Architecture in America." " The Old Time 
Garden," "The Beauty of Architecture." 

Departments: "The Household," "The Gar- 
den," "The Country House," "The Chimney," 
"The Camp," "Cooling Notes," "The Nursery," 
"Ventilation," "Civic Betterment." "Heating 
Talk," "Sanitation," "New Books," "TheHouse," 
"Fire Protection," "The Kitchen," "The Flat," 
"Stable lyore," "'Furnishings," "Plumbing," "The 
Foreign House," "New Building Patents," "Pub- 
Ushers' Department." 



itiiiiiiiiiiiiiiiuiiiiii 



Volume XXXVIII, July to December, 1904, price 
$2.00. Six covers in tint and three hundred and 
eight illustrations. A rich conspectus of interesting 
notable houses. Many fine estates are treated with 
ample fullness. The discussions of current archi- 
tectural themes are of permanent value and of 
unusual interest. 

FOR SALE BY 

MUNN & COMPANY 
No. 361 Broadway, New Yorh City 

AND hbl, NEWSDEALERS 
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Scientific American. 



January 14, 1905. 



Hydrozoiw 

Cures 

Sore Throat 

A Harmless Antiseptic. 

Endorsed by the medical profession. 
Send ten cents to pay postage on 
free trial bottle. Sold by Lead- 
ing Druggists. Not genuine unless 
label bears my signature : 

Eept. U,63 Prince St., N. Y. 

Write for free booklet on Rational Treat- 
ment of Disease. 




KLIP 
KLIP 

1 £± r* At your 
Iri dealers' 

or by mail. 
The most 
perfect and 
compact pock- 
et manicure 
ever invented. 
Trims, files, 
cleans perfect- 
ly. Simple, 
strong and 

durable. ^# r to care for the hands and 
nails, five 2c. stamps. .|The orig- 
inal German silver Klip Klip, 86c] 

KLIP-KL.1P CO.> 

556 Clinton ave. S„ 

Kiip-Ktip J~. pp. 1.7" Rochester, N, V. 



WORK SHOPS 

of Wood and Metal Workers, with- 
out steam power, equipped with 

BARNES' FOOT POWER 

MACHINERY -— ^ 

allow lower bids on jobs, and give 

greater profit on the work. Machines 

sent on trial if desired. Catalog Free. 

W. F. & JOHN BARNES CO. 

Established 1872. 

1999 Ruby St. Rockford, III. 




I HOW FAR DO YOU 
QWALK IN A DAY? 

Did it ever occur to you that perhaps you 

walked miles just going around your home, 
shop or office? Perhaps you'd like to know. If 
so, get a Pedometer. A Pedometer is an in- 
genious affair that goes when you go and 
stops when you stop. This instrument has 
heretofore cost from ten to .fifteen dollars. It 
is not a toy, but an acciirate and valuable 
___ recorder of distances. 

YOU CAN GET A FRFPI 

PEDOMETER W KtL! 

by sendiu£ us $1.00 for a year's subscription to Modern 
MACHINERY, our monthly magazine, which will keep you 
posted on the great progress which is being made in the ma. 
chinery world (and if you would keep abreast of the times you 
must read Modern Machinery), interestingly written, weh 
illustrated. Sample Copy, 10c 5 $1.00 pier yettr— and a Pedometer, 
FREE. Subscribe Now. 

MODERN MACHINERY COMPANY. 
8 1 3 Security Building, CHICAGO, ILLINOIS 




THIRTY DAYS ' TRIAL 

We Know What the Globe Incubator Will Do 
and We Want You to Know. 

The Globe Incubator's rec- 
ord in all regions and under 
all conditions has establish- 
ed its unquestioned superior- 
ity and leadership. If you 
want the best incubator 
you must get the Globe. 
Don't take our word for this . 
^ je * i the machine prove our 
claims. Sent anywhere on 30 days' trial. If it 
isn't a success, send it back. The Globe— heat- 
ed hythe latest improved hot water pipe system, 
perfectly ventilated,simple in construction, durable 
and safe— hatches every fertile egg, and stronger, 
healthier and more chicks to the 100 eggs than any 
other incubator 

Big money in chickens. Biggest money when 
you use a Globe Incubator. We prove all this. 
"Write today for catalogue and poultry information. 
C. C. Shoemaker, Box 955, Freeport, 111. 




lAISE POULTRY MAKE BIG PROFITS 



D 

II Our complete, easy course of instruction teachts you how to make 
from 25 to 50 per cent, on small investment. You cannot fail to 
succeed. Many good pesitious open to graduates. Write for interesting 
free literature at once. COLUMBIA SCHOOL OF POUL- 
TRY CULTURE, Box 886, Watervllle, N. Y. 




Make Money With Hpft~ ^ 

You can do it with certainty hy using 

CYPHERS INCUBATOR 

" The World's Standard Hatcher," used and endorsed hy 
42 Government Stations. Price $6.50 and up. Complete 
catalog and poultry guide, 212 Dages (8x11 inches), free 
if you mention this paper. Address nearest office. 

Cyphers Incubator Co., Buffalo, N. Y. 
Boston, Chicago, New York, Kansas City, San Francisco 




$12.80 

GEO. 



The Wooden Hen 

and 200 eggs will start you in a 
pleasing and profitable business 
raising poultry. Hundreds of 
men and women make good 
money raising chicks for early 
market. Why not you? "Write 
for free catalogue. *■ 

H. STAHL, Quincy, III. 




Squetbs Pa^y fcE 

Easier, need attention only part ol 
time, bring big prices. Raised in one 
month. Attractive for poultrymen, 
larraers, women. Send tor FREE 
BOOKLET and learn this immensely 
rich home industry. 



PL wooth Bock Swab Co* 



S3D Atlantic Avo., Boston, Mas. I 



Puff box, A. Hosmer 778,862 

Pump, direct acting, Jennings & Homers- 
bam 779,044 

Pump, double acting, W. W. Robinson 778,898 

Punching bag apparatus, coin controlled, C. 

Molitor 779,232 

Punching machine, J. E. Melvin 779,369 

Puzzle, 6. R. Ford 779,121 

Puzzle or analogous device, W. C. Beers. 778,944 

Radiator section mold, T. Holland 778,861 

Rail joint, N. Benjamin 778,839 

Rail joint, E. L. Hall 779,278 

Rail joint and tie, combined, T. B. Patton 779,309 

Rail securing device, J. H. Barr 779,061 

Rail system, third, G. D. Esposito 779,150 

Railway rail stay, Laas & Sponenburg.. 779,086 
Railway rail stay, H. H. Sponenburg. . . . 779,104 

Railway signaling, W. S. Berry 779,390 

Railway switch and signal, L. Griffith .... 779,156 
Railway system, electric, G. L. Campbell 779,204 
Railway trains, device for automatically 

stopping, L. Siingland 779,324 

Razor, L. S. Morgan 779,233 

Refrigerator building, J. Wills, reissue.... 12,300 

Register, J. A. Tiiden 779,056 

Riveting device, C. T. tlmsted 778,924 

Roadway, D. N. Long 779,293 to 779,295 

Roadway, etc., D. N. Long 779,296 

Robe and vehicle cover, storm, H. M. 

Burke 778,949 

Rock or like drill, W. Wilson 779,017 

Rolling machine, metal, C. Prouty 778,890 

Roofing, device for attaching, F. S. Howard 778,863 

Rope clamp, G. Agobian 779,019 

Rotary drier, Wegner & Bourdeau 779,106 

Rotary engine, I. F. Parmenter 779,308 

Rotary engine, B. Estby 779,400 

Rotary furnace, H. C. Davey 779,119 

Rubber articles, manufacturing rubbered 

cord for use in, T. Sioper 779,379 

Rust preventing compound, H. J. Romick . . 779,238 
Safe or vault locking mechanism, J. H. 

Williams 779,145 

Sash fastener, N. J. Lindbeck 779,291 

Sash, window, S. E. Roe 779,317 

Saw guide, band, F. T. McDonough 778,990, 778,991 
Saw upper adjusting device, band, Harrold 

& Wilderson 779,158 

Scaffold, portable, J. G. Hehr 779,362 

Scenery and preparations therefor, theater, 

V. Sellier 778,905 

Screen, G. W. Cross 779,149 

Screw press, J. M. Herron 778,969 

Seal, E. Buroker 779,396 

Seal lock, B. R. Draudt 779,032 

Seal press, F. W. Brooks 779,023 

Seat, paint box, and easel, combined, H. G. 

Burgess 779,202 

Sewing or other machines, spring motor for, 

J. Teel 779,382 

Shaft, flexible, R. M. G. Phillips 779,374 

Shearing and punching machine, C. Wunder- 

lich 779,387 

Sheet metal- can, A. Wulff 779,339 

Shingle sawing machine, L. Brault 779,260 

Shoe fastener, A. Mikkelson 779,127 

Shoe tongue retainer, W. J. Andrews.... 779,343 
Shoe uppers, machine for automatically 

lacing, W. A. Smith 779,008 

Shovels or dredges, means for operating 

dipper handles for, E. S. Bennett 778,840 

Shuttle binder, H. B. Beckman 779,344 

Shuttle spindle, N. Foerster 778,851 

Skirt hanger, C. L. Horton 779,081 

Skirt hanger, R. H. Knight 779,168 

Sleigh, L. Norman 779,303 

Smelting ore, J. Gayley 779,037 

Smoke consuming furnace, O. E. Neumann. 779,176 

Soap grinding mill, C. E. Drake 779,031 

Sodium acetate, making, I. P. Lihme 779,290 

Sound recording machines, cutting tool for, 

E'. R. Johnson 778,975 

Sound records, affixing tablets to, E. R. 

Johnson 778,976 

Spectacle shade, J. F. Wynkoop 779,340 

Speed indicator, F. E. Wolf 779,059 

Spike, S. W. Higgins 778,858 

Spike puller, E. Condon 779,028 

Spindle. See Shuttle spindle. 

Spindle, W. Gihon 779,077 

Spinning ring traveler, C. E. Trowbridge.. 778,923 

Stacker, hay, L. Oberwetter 779,304 

Stamp, marking, T. C. Durham 778,957 

Stamp mill latch finger, M. P. Boss 779,394 

Stanchion, E. Prescott 779,001 

Steam boiler, W. H. Allderdiee 779,341 

Steam generator, L. J. H. Pagels 778,886 

Steam trap, F. M. Campbell 779,203 

Steel, manufacture of tool, J. A. Mathews. 779,171 

Stereoscope, W. G. Passmore 778,998 

Stereotype cutting machine, J. W. Kerwin. 779,167 

Stethoscope, H. G. A. I. Wieder 779,144 

Stiffeners, machine for manufacturing, W. 

Webster 778,929 

Stock rack, adjustable, R. H. Quick 779,314 

Stove or range, cooking, T. E. Nininger... 779,130 

Stovepipe, adjustable, Boyer & Peck 779,257 

Strap attaching device, J. V. Markitan 778,873 

Street sprinkler, J. C. Wilson 778,934 

Sugar juice, purifying, H. Breyer 779,261 

Surgical articles, tube for containing, S. 

W. Williams 779,338 

Swab holder, A. B. Elliott 778,848 

Switchboard, multiple transfer, C. B. Smith 779,004 

Syringe, A. Molinari 778,879 

Syringe, A. B. Jamison 779,164 

Table, W. F. Marvin 779,050 

Take up, automatic, A. D. Piowden 778,889 

Talking machine cabinet, L. F. Douglass . . 779,030 
Talking machines, device for releasing re- 
producers from records of, F. & W. 

Lochmann 778,871 

Telegraph transmitting apparatus or the 
like, apparatus for perforating the type 
bands for automatic, Franke & Ehr- 

hardt 779,153 

Telegraphic transmitter, keyboard, M. 

Kotyra 779,223 

Telephony, A. Meinema 778,877 

Testing machine or scale, W. J. Tretch . . 779,191 
Theaters, etc., panic guard for, J. P. 

Page 779,306 

Thermo electric element, A. L. Marsh.... 779,090 
Thread dressing machine, G. A. Freden- 

burgh 779,123 

Thread, manufacture of silk-like, R. Muller 779,175 
Threshing machine feeding device, Stevens 

& Gillett 779,140 

Tie plug machine, Cronkhite & Garland 778,962 

Tire clamp, pneumatic, H. W. Cagle 779,070 

Tire, cushion, W. H. Emond 778,850 

Tire, rubber, C. H. Bryan 778,948 

Tire, vehicle, W. F. Howe 779,363 

Tire, wheel, A. J. White 779,335 

Tires, apparatus for applying outside rubber, 

C. Andrevert 779,342 

Tires to wheel rims, means for fastening, 

C. G. Fawkes 779,034 

Tobacco cutter and pipe' filler, A. Mclnnis.. 779,095 

Tool, folding, A. T. Bishop 778,945 

Tool holder, Langer & Bock 779,289 

Tortillas, manufacture of, Workman & Eis- 

enbach 779,146 

Toy cannon, R. F. Mitchell 779,093 

Toy vehicle, P. Erhardt 779,353 

Tray, U. N. Burke 779,262 

Trolley, W. W. Mercer 778,987 

Trolley catcher and retriever, C. F. Wilson 778,933 
Trolley pole controller, Harrison & Fosdick. 779,401 

Trousers stretcher, D. P. Cooper 779,350 

Truck, C. II. Gale 779,215 

Truck automatic brake, hand, Stuart & 

Zimmer 779,011 

Truck, car, W. P. Bettendorf 778,841 

Trunk, M. B. Behrman 779,345 

Tube making machine, J. A. Stock 779,105 

Turbine engine, S. J. Webb 778,928 

Twine holder, W. G. Fuller 779,273 

Type casting and composing machine, E. 

A. Osse 778,996 

Typewriting machine, G. H. Smith 779,005 

Typewriting machine, J. Feibel 779,152 

Typewriting machine, C. H. Shepard.... 779,188 
Typewriting machine type bar bearing, E. 

G. Latta 779,087 

Umbrella, L. Schuller 779,241 

Umbrella, folding, H. C. Allen 778,940 

Unloading apparatus, B. Bertke 779,113 

Valve, automatic cut off, J. Anderson 779,250 

Valve, duplex feed, H. R. Mason 779,170 

Valve, steam engine. F. O. Ball 779,112 

Valve, steam engine, C. E Lowe 779,226 

Valve, tank, B. L. Burchett 779,069 




Transmission 



Most automobile troubles arise in the transmis- 
sion case. The Transmission of the Cadillac has 
solved one of the most difficult problems of the auto- 
mobile. It insures perfect running, reduces cost of 
maintenance and repairs and gives greater 
power. It is simple, strong and 
noiseless. Bvery part 
of the _^ r ^ 



is built 
with care, thorough- 
ness, and precision. The 
result is extreme durability and 
absence of annoyance to the operator. The 
speed range of the Cadillac is from four to thirty 
miles an hour, the maximum speed being easily 
maintained with four passengers. Let us send you 
Booklet N and give you the name of the nearest 
Cadillac agency where you can satisfy yourself that 
nothing at double the 
money equals the Ca- 
dillac. Prices, $750 to 
$900. 



Model B 
• 900 




An Ideal Electric Light 

because of its simplicity, safety and 
reliability under all conditions; be- 
cause it is built on tried principles 
after years of experiments is tbe 

Universal Kerosene Engine. 

Automatic in operation, easily start- 
ed, and runs steadily and at a com- 
paratively high rate of speed at a cost 
of less than one pint of kerosene oil 
per actual horse power hour. Praised 
wherever used. Highest efficiency at 
lowest cost. For prices and terms 
address 

UNIVERSAL KEROSENE ENGINE CO. 

137 Liberty St., New York 




If you want the best CHUCKS, buy Westcott's 

Little Giant Double Grip 

Drill Chucks, Little Giant 

Drill Cbucks 

l in 1 1 ■■■■■■■ 1. ^-~^= - ■ ^ 

Oneida Drill " ' / 

Chucks. Cut- 
ting-off 

Chucks, Scroll 

Combination 
Lathe Chucks, Geared 
Combination Lathe Cbucks, Plain Universal Lathe 
Chucks, Independent Lathe Chucks. Made by 
Westcott Chuck Co,, Oneida, N. Y„ fj. S. A. 
Ask for catalogue m English, French. Spanish or German. 
First Prize at Columbian Exposition, 1893. 






3 YOUR GLASSES 

Do they hurt? Are they shakv ? 
Temple Clasps "stay put" so they 
won't fall off, yet so gently you 
forget they are on. No pinch nor 
pull anywhere. Beauties too. Our 
book, "Eye Logic," tells all about 
them and it's FREE. 

BRIGGS OPTICAL CO. 344D Triangle BIdg., Rochester, N.Y. 



TOOLS AS A TOPIC 

must be interesting to every bandi- j 
craftsman. There is a mine of infor- 
mation in 

Montgomery & Co.'s Tool Catalogue i 
which enumerates thousands of tools. 
Capital handbook of reference. Pro- 
fusely illustrated. Sent by mail for 
25 cents, discount sheet included. 
MONTGOMERY & CO., 
105 Fulton St., IVew York City. 



Y"T00L 
CATALOGUE 



i Catalogue NVl 



"We Analyze Everything" 

AT REASONABLE RATES 

Should you want to know what is contained in any 
preparation or product, address 

THE ELLSWORTH LABORATORIES 
Max D. Slimmer, Ph.D. 

Suite 406, Ellsworth Bldg., Chicago 



THE SORTIE of tKe RUSSIAN FLEET 

from Port Arthur on August 10, 1904, is discussed by a naval expert in 
Scientific American Supplement, 1513; price 10 cents by mail. 
Diagrams and photographs showing the damage sustained by the 
Russian ships are published. Order from your newsdealer or from 

MUNN & CO., 361 BROADWAY, NEW YORK 





77m e is the measurer 

of ail things, - co iro « 

THE? 



WATCH 

the most accurate 
of time's instruments 

Every Elgin Watch is fully guaranteed. All jewelers have them. "Time- 
makers and Timekeepers," an illustrated history of the wateh, sent free. 
Elgin National Watch Co.. Elgin. III. 




January 14, 1905. 



Scientific American 
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IF YOU SHOOT A RIFL* 

Pistol or Shotgun, you'Jl make aHullN 
I Eye by sending three 2c. stamps for 
the Ideal Hand-book "A," 12b pages 
FREE. The latest Encyclopedia of 
Arms, Powders, Shot and Bullets. Men- 
tion Scientific American. Address 
IDEAL MFG. CO., 26 U St.. NEW HAVEN, CONN., U.S. A. 




The 



Finsen 



Light 
Treatment 




PROF. NIELS R. FINSEN 



FOR. SKIN DISEASES 

has proven eminently successful, in 
America. We have 
permanently re- 
lieved many serious 
cases at our Insti- 
tute by our Genuine 
H igh Power 
Finsen Lamps 
imported from 
Copenhagen. 
This treatment 
is not a cure- 
all, but it is sure 
in many diseases heretofore regarded 
as incurable, as Lupus (skin consump- 
tion), Eczema, Psoriasis, Skin Cancer, 
Birthmarks and Facial Blemishes. It 
is knifeless, painless, harmless. We 
have special books describing each of 
the above and other skin diseases in 
detail and giving names of cured pa- 
tients. They are free. Write for the 
book you desire. 

THE FINSEN LIGHT INSTITUTE OF 

AMERICA 

Suite D, 78 State St., Chicago 



Vaults, mold for making burial, Kinney & 
Pruett 

Vehicle, L. Norman 

Vehicle body, L. Priest 

Vehicle driving gear, motor, W. H. Doug- 
las 

Vehicle, motor, L. S. Flatau 

Vehicle top support, P. F. Hciselmann — 

Vending machine, coin controlled, Prichard 
& Wert* 

Ventilators. See Window ventilator. 

Vessel lining, M. E. Spofford 

Wagon, dumping, P. Kenehan 

Wagons, device for unloading or loading 
racks and boxes from, A. M. Hill.... 

Warp stop motion for warpers, automatic, 
A. S. Cowan 

Water closet seat, M. D. Helprich 

Water heater, R. H. Fraser 

Water heater and garbage crematory, com- 
bined, J. S. Erikson 

Weighing machine or meter, tip tank, W. 
H. Pea rce 

Well drilling appliance, J. . H. Compton... 

Well sinking apparatus, H. (i. Johnston.. 

Whiffletree clip and ho< k, X F. Guffin 

Wick raiser for oil burners. J. M. Stokoe. 

Windmill regulator, T. A. & J. G. Ovcrby. 

Window construction, E. II. Lunken. 

Window ventilator, Jones & Ramsey. 

Wire reel, C. W. Stark 

Wire stretcher, O. D. Funk 

Wire stretcher, G. W. Harlan 

Wood scraper, J. R. Ellis 

Woodworking tool. J. A. Traut 

Wrench. C. H. Felton 

Wrench, F. W. McNabb 



778,868 
779,302 
779,002 

779,351 
779,120 
779,281 



779,244 
779,085 I 

779,282 

779,073 
779,220 
779,154 

778,960 

778,887 
778,951 
779,285 
778,963 
779,055 
779,372 
779,227 
779,046 
779,245 
779,214 
779,218 
778,849 
778,922 
779,272 
779,301 



DESIGNS. 

Braid, M. Mittendorff 

Brushes, mirrors, or similar articles, frame 
for, R. R. Debacher 

Ring, A. Schickerling 

Spoons, forks, or similar articles, handle 
for, W. C. Codman 

Stove, Frey & Lengfelder 

Stove, heating, Thompson & Bertram .37,286, 

Stove or range, cooking, Thompson & Ber- 
tram 

Talking machine cabinet, E. R. Johnson . . 

Telephone toll apparatus casing, G. A. 
Long 

Wall covering, T. Cleary 



Bubier ' s Popular Electrician 

3 MONTHS 10c. 

Scientific but not technical. 
Edited by expert electricians. 




50c.peryearl Dept> S? Lynn, Mass* | 3 yearS 3^ 




ARTESIAN 



I Wells, Oiland Gas Wells drilled 
Ibycontract*oanydepthfrom50 
I to 3000 feet,v»We also manufac- 
I ture and f urnUsh everything re- 
I quired to drill and complete 
I same. Portable Horse Power 
I and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
I Write_us stating exactly what 
I is required and send for illiis- 
I trated catalogue. Address 
PIERCE WELL ENGINEERING AND SUPPLY Co, 
136 Liberty Street. New Soke:. U.S.A. 



The Eureka Clip 

The most useful article ever invented 
for the purpose. Indispensable to Law- 
yers, Editors, Students, Baukers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper: Can he 
used repeatedly. In boxes of 100 for 25c. 
To be had of all booksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Saiaplecard, by mail, free. Man- 
ufactured by Consolidated Safety 
Pin Co., Box 121. Illooiufluld. N. 



et f. 




TRADE MARKS. 

Apparel, certain named wearing, Firm of 
M. S. Esche 43,960 to 

Bakers' products, certain named, Ohio Bak- 
ing C« , 

r Beer, W. Remmer 

Belting, leather, A. B. Laurence 

Bottles, Obear-Ncster Glass Co 

Calipers, dividers, gages, try-squares, ' 'and 
scales, Brown & Sharpe Manufacturing 

Candy, mint, A. I*. Richardson 

i'li.-irn|i:i^ij. s, S'itm.1-^ ■& Co ! . . , 

Corsets, Weingarten Bros 

Dates, stuffed, L. Blank & Sons 

Dross shields, Omo Manufacturing Co 

Flour, wheat, Danville Milling Co 

F»od for infants and condensed milk, milk, 
II. Nestle 

Hair grower and restorer, J. V. Hawkins. 

Heels and soles for footwear, certain 
named, F. W. Whitcher 

Hosiery, II. H. Sanders 

Metal cleaning and polishing preparations, 
Hoist & Co 

Oil, tasteless castor, N. J. Gillespie .... 

Patterns, tailors' and dressmakers', McCall 
Company 

Pins, George Goodman, Ltd 43,977, 

Remedy for certain named diseases, Anti- 
Uric Company '. . . . 

Roasters, S. Shepard & Co 

Silks, neckwear, J. R. Keiser 

Stockings, H. H. Sanders , 

Velveteens, Cocheco Manufacturing Co.... 

Waists, blouses, and jackets, ladies', L. 
L. Schwab 

Watches, cases, and movements, Societe 
Anonyme Louis Brandt & Frere 

Wool fat and products obtained therefrom, 
Norddeutsche Wollkammerei & Kamm- 
garnspinnerei 



Kerosene Oil Engine 

Nothing but Kerosene Oil to run it 

Simple, Sate and Efficient. Needs little 
attention, is less likely to get out of 
order, and is cheaper to run than any 
otber eneine manufactured. Economi- 
cal and Easily Operated. 

International Power Vehicle Co. 

Stamford, Conn. 




37,290 

37,282 
37,280 

37,281 
37.285 
37,287 

37,288 
37,284 

37,283 
37,289 



-13.962 

43,970 

4::.9N2 

43.900 
43,974 



43.970 
43,981 
43.907 
43,959 
43,908 
43,!ir,8 
43,980 

43.909 
43,983 

43,905 
43,0(53 

43,971 
43,973 

43.9S4 
43,978 

43,972 

43,975 
13,980 
43,904 
43,957 

43,985 

43,056 



43,979 



ELECTRICAL MOTORS. — THEIR 

Construction at Home. Scientific American Sup- 
plements 759. 761, 767, 641. Price 10 cents 
eacb, by mail. Munn & Company, 361 Broadway, New 
York City, and all newsdealers. 




?Su USE GRINDSTONES P 



If so we can suppiy you. Ah sizes 
mounted and unmounted, always 
kept in stock. Remember, we make a 
Bpecialtyof selecting stones for all spe - 
cial purposes. %W Ask for catalogue. 

The CL.EVEL.AND STONE CO. 



2d Floor. Wilshire. Cleveland. 0. 




BIG CLEARING SALE 

TYPEWRITERS. Fifty htiOm o> 
the dollar. Over 1,000 machines. Our own 
new machines at standard prices on Easy 
Payments. Old machines taken in ex- 
change. We rebuild and sell them. Lfs.s 
than half original cost. Supplies it halt' 
price. Agent" wanted. Send for free catnlug 

FAY-S1IOI.E8 CO. 
306 Rees Street, - Chicago, 111. 




Trade Marks, 
Designs, 
Copyrights, Etc. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
inventionis probably patentable. Communica- 
tionsstrictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents tanen through Mcnn & Co. receive 
Special Notice, without charge, in the 

Scientific American 

A handsomely illustrated weekly. Largest cir- 
culatiOE of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers 

MUNN & C0.361 8^3,, NewY'ork 

Branch Office 686 F St. Washington, D. C. 



LABELS. 

"American Belle," for cigars, O. L. 

Schwencke Lithographic Co 11,758 

"Birthstone," for cigars, American Litho- 
graphic Co> 11,762 

"Black Monarch," for cigars, O. L. 

Schwencke Lithographic Co 11,760 

"Boehme's Digestive Powder," for medi- 
cine, P. M. Boehme 11,772 

"Boro Cream," for skin lotion, W. A. Sex- 
ton 11,775 

"C. C. C. Tablets," for tablet remedies, 

Curtiss Manufacturing Co 11,770 

"Challenge," for cigars, O. L. Schwencke 

Lithographic Co 11,759 

"Cook's Eczema Cure," for medicine, C. G. 

Martin 11,773 

''Cosmopolitan," for phonograph disks, E. 

Perelli 11,779 

"Cuban Hand Made," for cigar boxes, J. 

E. Detwiler 11,766 

"Curatum," for soap, C. W. Shaw 11,777 

"Cy Smith," for cigars, O. L. Schwencke 

Lithographic Co 11,761 

"Endeavor," for face cream, Ramsey 

Grocery Co 11,776 

"II. L. D. Ointment," for ointment, C. 

A. Daughenbaugh 11,774 

"Hand Made Havana Filler, for cigar 

boxes, E. E. Snyder & Co 11,764 

"Havana Filler," for cigar boxes, A. Buser 11,765 

"High Grade Havana Filler,'" for cigar 

boxes, E. E. Snyder & Co 11,763 

"King's Garden Tea," for tea, Cloverdale 

Co 11,767 

"Malaria Bitters," for medicine, R. H. 

Andrews . . *. 11 ,769 

"Piletine," for medicine, H. Guelman .... 11,771 

"Pure Banana Coffee," foi* coffee, Atom 

Pure Food Co 11,768 

"Ulika," for soap, C. L. Campbell 11,778 



PRINTS. 

!i Busy Bee," for chocolates, Busy Bee 

Candy Co J ± 170 

"Crystal Baking Powder," for baking powder, 

Gray Lithograph Co 1,170 

"Men's Apparel," for men's apparel, W. 

C. Both 1,172 

"One of Our Early Varieties," for shoes, 

L. Collins 1,175 

"Our Favorite," for gold enamel, Gersten- 

dorfer Bros 1,177 

"Our Khodig Scales." for wagon scales, 

National Pitless Scale Co 1,178 

"60 dozen Shawknit Hosiery," for hosiery, 

Shaw Stocking Co 1,174 

"The Gotham Girl," for hose supporters, 

J. H. Cohn & Co 1,173 

"Warner's Corsets," for corsets, Gray 

Lithograph Co 1,171 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York, 



ftH£ SHERRINGTON & KING PERFORATING CO. 

OF EVERY DESCRIPTION, 
FOR ALL USES. 



SPECIAL MANUFACTURING . 

DIES and STAMPINGS TD ORDER. 

SPEC'L imachinery-models-experimental work. 

DROP FORGING DIES AND DROP FORCINGS. 
HARDWARE SPECIALTIES etc MANFD JO 0RDER.SENO SAMPLES 
OR DRAWINGS FOR ESTIMATES. VVRlTE FOR OUR BOOKLET. 

THE GLOBE MACHINE & STAMPING CO. 

9TO HAMILTON ST., CLEVELAND, OHIO. 



1 1*1 "^ ■ 

'* *- J Mh'U. CO.. BSE 



Corliss Engines, Brewers' 

Macbinerv. THE VIlyTER 

Sid, Clinton St., Milwaukee, Wis 



CHEMICAL EXAMINATIONS 8SiAft£ 

DR. H. C. STIEFEI,, Bissell Block, Pittsburgh. Pa. 



MODEL 



£AT*C<*GVtS FREE'. 

UNION 'MODEL W0HK5 
> 191 CLARK CHICAGO. 



MODELS 



& EXPERIMENTAL WORK, 

Inventions developed. Special Machinery. 
E. V. BILLAARD, Foi Bldg.. Franklin Square. New York. 



Experimental & Model Work 

Cir. & advice free. Wm.Uardam &Son, 45-51 Rose St., NY. 



The Loom is Automobile & Marine Specialties 

Known the world over for efficiency and. durability. 
Carburetors, Mufflers and Circulating Pumps. 

LOOMIS AUTOCAR CO., West&eld, Mass., U. S. A. 



TKi'SCHWElRdTLE. ST/ 

♦ Steel stamps, letters,,. 

bridgeport con! 



Models and Experimental Work, Inventions 
and Models designed and perfected. Years of success. 
Modern shop. M. P. Schell, 507 Mission St., San Francisco 



STEELSTAMPS-NAME PLATES 

Dies & Sheet Metal Work 

PRESS WORK OFALL KINDS 

S.D.CHILDS *. C0..2O0 CLARK ST CHICAGO- 



! Magical Apparatus. 

I ( j rimd Book CatalojruB- Over 7W OajBOTEOfga 
28c Part " r T rt cks Coxa] op oe, frees. 
MAUT1XKA A COh M*«h**B Sixth Ave., Xpw York. 



rpHB VICTORIA UNIVERSITY OF MANCHESTER, 
- 1 - ENGLAND. The Council desires to proceed to the 
Appointment of a Professor of Engineering. 

The Professorwill be responsible for the organization 
of the Engineering Department, and will have the di- 
rection of the Engineering Laboratory. 

He may take a consulting practice under specified 
conditions. 

His stipend will be composed of a fixed salary and a 
share of the fees, and the Council guarantee that the 
total income will not be less than £1,000 per annum dur- 
ng the first three years. 

A detailed statement of the conditions of appoint- 
ment may be ohtained from the Registrar. 

Applications, with references and such testimonials 
(not exceeding three in number) as the candidate may 
desire, should be sent on or before February 15th to the 
Registrar. 



PATENT AND WORKING DRAWINGS. 

G. M. Mayer, M.E., Monadnock El., Chicago, 111. 



NOVELTIES & PATENTED ARTICLES 

MANUBCTUREDBV CONTRACT. PUNCHING DIES, SPECJAX MACHINERY. 
E.KONIGSL0W STAMPING &TO0L WORKS, OlevE LAND, 0. 



Telegraphy 



Circular free. Wonderful 
automatic teacher. 5 styles. 
$'2 up. OMNIORAP1I 
CO., Dppt. 52. 89 Cort- 
land t St., New York. 



St I* U ' sate pob. 

^J w Catalogue.; 
W.AD.MOGEY.J 

B AYO NN E CITY. N. J.: 



MASON'S NEW PAT. WHIP HOIST 

for Outrigger hoists, faster than Elevators, and hoists 
direct from teams. Saves handling at less expense. 

Han I'd. by VOLNET W. MASON & CO., Inc. 
Providence, R. I., L. 8. A. 



TYPEWRITERS™*^ 



All the Standard machines SOLD or RENTED ANY. 
■ WHERE at HALF MANUFACTURERS' PRICES/ 
I Shipped with privilege of examination. Send for Cat. 

Typewriter Emporium. 203 LaSaiieSt., Chicago 



THE FRANKLIN MODEL SHOP 

Invemorj, nniftte^rTrirWrhirilsttft, schools ftnd vOllSffos (MrQlshert wrth BDV- 

ihiu\i in metal frvmi & (riugta pleoe to ft Crjiiipfote w^rklnjj t ;, : T 

I>i , .iw f hljj» ami clej<3[£irJi wnrli*"! QWt frrttrt LflVcUtflm 1 Mww. Wm* iar 

eftliuuLiHrt. Pnnd for booklet 3tiQ r 9, frte. 

PAJtPELL A; WEEJ», 129-iai W.&ltt St,« H*W Twit 



JUST PUBLISHED 



^American Estates 
and Gardens 

4to. 11X13K inches. Illuminated Cover and 
275 Illustrations. 340 Pages. Price, $10.00 



By BARR FERREE 

Editor of Scientific American Building Monthly, Corresponding Member 

of the American Institute of Architects and of the Royal 

Institute of British Architects 




A SUMPTUOUS book dealing with some of the most stately houses 
and charming gardens in America. The illustrations are in nearly 
all cases made from original photographs, and are beautifully printed 
on double coated paper. Attractively bound. This book will prove one of 
the most salable holiday books of the season, and will fill the wants of those 
who desire to purchase a luxurious book on our American homes. An illus- 
trated prospectus mailed free on request. 

cTWUNN £& COMPANY 

Subscription Dept. O.O. 

337 Broadway, New York 



Publishers of 
" Scientific American 



36 



Scientific American. 



January 14, 1905. 




Buckboard Runabout, Price $475. 

1905 Orient Buckboards 

are fast, simnle, and thoroughly reliable. This Buck- 
board Runabout is a popular design, and will make 
better speed tban moat Touring Oars. It's as easy to 
handle as a bicycle, and is built for hard, constant use. 
A wonder at climbing hills, O her Buckboards for $375, 
1450, and $525. Get our superb catalogae in colors. | 

WALTHAH HFC. CO = Waltham, Mass. 

Members of Association of Licensed Automobile Manufacturers 







nr*i 



i- 



Double Side r. 
Entrance Tonneau * 



Model N 
28 H. P. 

Winner of the Grand Prize, World's 
Fair, St. Louis. $3500 f.o.b, factory. 

Send for catalogue J . 



Packard Motor Car Co. 

TKOIT, Ml 
way 

jMBHMBHBrfi 



Member A. L. A. H. DETROIT, MICH. 

New York Branch, 1540 Broadway 




CHARTER 



GAS and GASOLINE 
For All Work. 

I Stationaries, Portables, Hoisters, Pump 
ers. Sawing & Boat Outfits. 

Send for Catalogue and Testimonials 
State Your Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 



What Is Daus' Tip-Top? 




TO I'KOVE that Dans' "Tip-Top" is 

the best and simplest device for making 

100 copies from pen-written and *>0 

poples from typewritten original, we will 

ship complete duplicator, cap size, 

without deposit, on ten (10) 

days' trial. _ ^^ 

Price $?. 50 leas * E" ., , 

trade discount of ^| Net 

883*j per cent, or ^^ 



5fae Felix A. B. Daus Duplicator Co., DausBldg , 111 John St., New York 



All varieties at lowest prices. Best Kailroad 

Track and Wagon or Stock Scales made. 

, Also 1000 useful articles, including Safes, 

1 8ewing Machines, Bicycles, Tools, etc. Save 

Money. Lists Free. Chicago Scale co., Chicago, 111. 

H0R0L0GICAL DEPARTMENT 

BRADLEY POLYTECHNIC INSTITUTE 

r- "^ Formerly Parsous Horological Institute 

; A - • II l'EORIA, ILLINOIS 

' ', , ft ' -i LARGEST and BEST 

WATCH SCHOOL in AMERICA 

We teach Watch Work, Jewelry, En- 
graving, Clock Work, Optics. Tuition 
reasonable. Board and rooms near 
school at moderate rates. 

Send for Catalog of Information. 




CRUDE ASBESTOS 

DIRECT FROM MINES 

R.H.MARTIN, 

OFFICE, ST. PAUL BUILDING 

220 B'way, New York. 



PREPARED 
ASBESTOS FIBRE 
tor Manufacturers use 



, BHEHMB 

I Stereopticons and Moving Picture Machines, 
■ ail sizes, all prices. Views illustrating timely 
subjects. Fine thing for Church and Home Enter- 
tainments. Men with smallcapital make money giv- 
ing public exhibitions. Illustrated catalogue free. 
M.1II ic-rrD MF«. OPTICIAN, 

CALLI9 I LK, 49 Hawaii St., New York 



Our Microscopes, Microtomes, Laboratory Glass- 
ware, Chemical Apparatus, Chemicals, Photo I 
Lenses and Shutters, Field Glasses, Projection | 
Apparatus, Photo-Micro Cameras are used by 
theleadingLab-^g^g^.^-— oratories ana 
Gover'nt Dep'tsB] M Round the World I 



SCOPES 



Catalogs 1 



Free 



I Bausch & Lomb Opt. Co. 

I Rochester, N. Y. ! 

I New York Chicago Boston Frankfurt, G'yJ 




Electric Motor 

The Rienco Motor runs at high speed 
fvhen connected to one cell of almost any kind 
of battery, [t rotates in either direction and Is 
reversed without changing connections. It is 
~ , n^HW^H fitted with grooved pullev. Price 50c, Post- 
G6ntS I^HBi^H ££ eand packing 15c. Motor Outfit No. 
"i""**""* 1 " 1 * S— consists of 1 Rienco Motor; 1 Rheostat, or 
speed regulator ; 2 Small Drv Batteries 
and 10 feet of wire. Price $1. Post- 
age and packing 30c. Send stamp 
for catalog. Agents wanted. 

Medical Coil and ShocVer, postpaid, $0.60 

Electric Door Bell Outfit, complete, 75 

Electric Light Outfit, complete, postDaid, . . . 1.05 

Elei: f r f f Automobile, complete with rubber tires, . . _ 3.50 

Electric Top postpaid, 96- 

ITHACA ELECTRIC NOVELTY CO., Inc., Box 33, Ithaca, N. Y. 

InARAUU CMESLYfo 

Irj^CuMpMLiaite 

15 to SI Clinton Street. 



MACHINISTS LUMBERHEN RAILROADERS TELEORAPHERS 



A Catalogue for Single Men 

FREE 




TO ANY 
ADDRESS 



The Men's 
Abridged Edition 
is Free 



SOMETHING NEW 
SINGLE MEN READ 



A new catalogue containing everything you 
can possibly need if you are not a family man. 

Almost 700 pages devoted to illustrating, des- 
cribing, and pricing tne goods that interest single 
men. We have gone through our famous cata- 
logue and buyer's guide No. 73— the catalogue we 
advertise so extensively for home owners— and 
omitted everything of no interest to single men. 
The revised boob which we call the Men's Abridg- 
ed Edition, contains everything for men. Almost 
700 pages of reliable, low-priced merchandise. .No 
matter what your occupation is or where you live, 
you will find just what you need in the Men's 
Abridged Edition. Tools of all kinds, hardware, 
game traps, bicycles, guns, sporting and athletic 
goods, camping outfits, harness, photo eoods, 
electrical supplies, telephones, band instruments, 
musical goods s books, watches, and jewelry for 
men, men's wearing apparel of every description, 
including shoes, fur ulsters, hats, gloves, um- 
brellas, etc.- about 60,000 different articles in all. 
postal and ask for our Men's Abridged Edition and we 

We want every 



Simply send __ 

will send it with our compliments, all charges paid 
single man in this country to have a copy of the Men's A bridged Edition, 
It will pay you to beep a copy for reference. We have everything you 
use; the prices are so much lowerthan those you are accustomed to paying, that you will be sur- 
prised. Dont buy tools of any kind, harness, hardware, clothing, or in fact, anything until you have 
seen the Men's Abridged Edition. Simply send a postal. Ask for the Men's Abridged Edition— we 
will send it the moment your request is received. 

MONTGOMERY WARD & CO. 

Michigan Ave., Madison and Washington Streets, CHICAGO 



RANCHERS MINERS BLACKSniTHS MASONS LIVERYMEN 



OUR. NEW 

SKELETON 

WATCH 

READY FOR. 
DELIVERY 

OCTOBER 1st 



WATC M E S 



An Ideal 

Christmas 

Gift 



Our New Skeleton Watch not only shows yon the time, bnt how time is made. Accurate 

time at that. Ready for delivery October 1st. For Sale by all Jewelers. 
THE NEW -ENGLAND WATCH CO., 37 <EL 39 Maiden Lane, New Yorh 

7 Snow Hill. London, England 



SMIvlli^ 



K'*V«>. 



TYPEWRITER! 




The Smith Premier Typewriter Co. 

Home Office and Factory: 

SYRACUSE, N. Y. 



RADIUM AND THE RADIO-ACTIVE 

Substances. No better or clearer scientific account has 
been published tban that contained in Scientific 
American Supplement 1429. The paper presents 
all that is at present known about radium and the radio- 
active substances. Price 10 cents, by mail. Munn & Co., 
361 Broadway, New York City and all newsdealers. 



(SrTU-tEVr^ 

HOCKE, 
iftDDErf 



Prefe rabies 
■''to those cost- 
Inghnndrpds of ' 
F " — dollars. 



8CBTKACTS/ 
HtLTIPLIES, 

DIVIDES. *1f„ ^opacity* 099,999,999. * 
* . , A H Booklet *'ree. Agents Wanted X„_ 
Cannot makeV^f c# H> LOCKE JIFO. (O. *IU Simple, Light,, 
™.., i ? k * 8 - 25tYalnutSt., Kenseit, lowtt Handy, Sure. AH J 

— — - - tm^. Metal. Size, 

4x10^ ' 




MODEL VGASOLINE 



Four .Cylinder. Bevel Gear 1 
Ball Bearings, Pressed Steel Fr 
Entrances. Finish and Trimmings 
Finest. January Deliveries. 



Chicago Automobile Show 




pAriONAk/ftOTOR Vehicle ca 

1019 East 88d St., Indianapolis, Ind. 



ANTI-CANCER 



PIPES 



US.FATAUG.I6,04. CIGAR HOLDERS; 



THE FIRST TRULY 
SCIENTIFIC PIPE 
OFFERED TO 
THE WORLD 




GUARANTEE: 

SI000.O0 FOR EVIDENCE 
' OF A TONGUE BURNT BY 
PROPERLY SMOKING A 
PERFECT GENUINE ANTI-CANCER., 
ANY TOBACCO. 

ADDRESS, ANTI-CANCER. 
P.O. DRAWER R. 
.JERSEY CITY. NJ. 



THREE COOLING CHAMBERS, 
6. RECEIVES SMOKE FROM 
A. DISCHARGES IT INTO 

C. DIFFUSED THROUGH HOLES 1 .2?3 . 
v -\ SMOKE COOLED BY AIR HOLE 4. 

'800*KLETf ROM ANY DRUGGIST. 



Heals Guts, Burns, Bruises, Sores, Etc. 




At all dealersor 10c. and 25c. pkgs. by mail. Look for above tiade mark, 

Sulpho-Nspthol Co., 15 Haymarket Square, Boston, Mass. 

Sold in N. Y. City by Acker-Merrall, Macy, Slegel-Cooper. 



INKS 




Fourcycle Motor 

Single and double cylinders. 
Simple and reliable. Best ma- 
terials and workmanship. Not 
how cheap but how good. 
They are moderate in price. 
Write us. Catalogue Free. 
Grant-Ferris Co., Troy, N.Y. 



Type £-»^-- y * • f. : h%jf JJ 8 to 

IDS 

Economical Power 

In sending out their last specifications for 
gasoline engines for West Point, the U. S. 
War Department required them "to be 
OldS Engines or equal." This speaks vol- 
Fumes for our engines. It means they excel all 
I others or the U. S. Government would not de- 
[ mand them. 

They are the horizontal type, 2 to 100 H. P., 
land are so simply and perfectly made that it re- 
quires no experience to run them, and 

Repairs Practically Cost Nothing. 

Send for a catalogue of our Wizard Engine, 2 
^to8 H. P. (spark ignition system, same as in 
the famous Oldsmobile)the most econom- 
ical small power engine made;htted 
with either pump- jack or direct con- 
nected pump; or our general cata- 
logue showing all sizes. 

Olds Gasoline tngino Works, 

Lansing, Mich. 



New York Agents, R. H. Dkyo & Cu., Bingharntm 



T5he Cushman Motor 

, never disappoints. The least weight for trip power 
developed makes it the Best Boat and Auto Motor 
\ on the market. The New 1905 Model is bet- 
ter than ever. The engine proper is valveless. 
e The cylinder, water ja Jte t and nead are cast in 
' one piece. It is th^ simplest as well as the 
moat efficient. Holds many speed records. 
Made Single. Double, Three and Four Cyl 
inder. Prfies make it economical. Cut shows 
2h p. marine, weight 15 lbs. We make Auto 
Motors and Stationary Engines. Catalogfree. 
Agents Wanted. CUBHMAK MOTOR CO. 
3036 X Street, - Lincoln, Neb., IT. 8. A. 




The Apple 

For Gas Engines, Launches, 
Automobiles, etc. 

No more belt, battery and commutato! 

troubles. Dirt and waterproof. " 
I attached, increases power and 

speed. Send for full particulars 
| on our storage batteries, spark 
!| coils, timing devices, spark 
jj plugs, our Gray Muffler, and all 
' ids of ignition apparatus. 

I The Dayton Electrical Site, 

98 Reibold Bldg., Dayton, Ohio 



mttoma^ 




SPARKE& 1 




Save Worry I 

SHEET METAL GAUGES 



Measures in thousandths from to % * 
in. thickness and to 2 ins. from edge 
Of sheet. In leather case, $6.75. $ 
Send for free catalogue No. 17 B. a 
The L. S. Starrett Co., Athol, Mass. ,§ 



LANTERN SLIDES ? The Lar ° est Stock of Fine Slides - 

■■■■" ™ ■HI" WfclBrfcW ■ includes every subject. Scientific, Professional, 
Artistic, Historic and Popular. We also sell the best projecting lantern made. Send for full information, 
stating subjects. WILLIAM H. RAU, 13SS CHESTNUT ST., PHH-ADELPH I A, PA. 



Opaque Projector 



A Mujjic Lantern for showing Engrav- 
ings, Prints, Cuts, Illustrations in Books, 
Models and Specimens on the Screen without 
previous preparation, brilliantly lighted and 
in natural colors. Send for circular. 

Williams, Brown & Earle 
Dept. 6, 918 Chestnut St., Philadelphia, Pa. 



You Need Our Speed Lathe 

Strong, accurate, with perfect lining centers. A profit creator for 
your tool room or general machine shop. Yon will find it a handy tool. 
Do You. Ever Use a Bench Shear? Try ours. Has com- 
pound gearing giving lots of power and no friction. The prices are 
right, too. Catalogue free for the asking. 

THE W. W. OLIVER MFG. CO. 

14-82 Niagara Street, Buffalo, 





UNIVERSITY 
SHOE 

( Trade- Mark. ) 

Heaviest oily grain leather— tan col- 
ored. Watertigh t construction. Com- 
fortable and nearly indestructible. 
Send for pamnhlpt. 

J. P. TWADDELL, 
1310-1312 Market St., Philadelphia 




PRESIDENT 

Suspenders 

Look As Good As They Feel* 
Feel As Good As They Look. 

Lightweight-2 oz. Guaranteed. Satisfaction, 
new pair or your money back. 50c. and $1.00. 
At your dealers, or mailed postpaid. 

THE C. A. EDOARTON MFG. CO., 
Box 810, Shirley, Mass. 





IFSSOP'S STEEL th bV s e t rv 

U 1 - FOR TOOLS, SAWS ETC. 

W" JESSOP & SONS LIS 91 JOHN ST.fNEW YORK 



